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PROLOGUE 


The aim that this book poses is to demonstrate the inescapable reality of the psychic 
apparatus. It may be argued that is a disproportionate goal for so little contribution. Perhaps, 
but we all know it would take much less to prove to each of us something of that we are 
aware, as soon as we can remember. Despite being something that behaves as the time of 
St. Augustine, that is, when no one asks us about it we know it exists but if we want to 
explain it to someone, our wisdom disappears; we will see in these few pages a form to 
characterize and study this fundamental aspect of our lives. 

It is important as a first step, if we really want to penetrate in the psychic depths to 
put off the taboos that have undermined, as a concept, the psyche as soon emerged from 
the Greek worldview. 

A good way to elide taboos is without a doubt do without all the terminology which is 
commonly associated to this radical phenomenon of human beings using instead, simply, 
the term psyche. Precisely for this reason the title of this book. 

Another way to isolate taboos, is to be prepared against the ravages of disqualifying 
and even reductionist view, it operates, both from pseudoscience or from orthodox science, 
and even from the cognitive science. In the latter two cases, especially, is not just to reject 
an ambiguous term, but requires a number of clarifications which we will try to point out 
below. 

First, a quick mention of the metaphysical halo that permanently plagues all the 
psychic and for supposedly allow to addressing the aspects of reality that are inaccessible 
to scientific research serves as a spur to pseudoscience, but at the same time, to justify 
interference in their study of general metaphysics: ontology, and their three canonical 
branches: theology, psychology, and rational cosmology. All of this relates, the psychic, to 
the Philosophy which assumes that lets address the structural basis of its reality and it 
meaning or ultimate purpose, all of which is based on the principle of non-contradiction of 
Aristotelian logic, so, ultimately ends inextricably mixed with orthodox science. 

Special mention should cognitive science; this epistemophillyc current more that 
epistemological one emerging to formalize the desire to know and contrast it to the anguish 
of ignorance that afflicted the social sciences and humanities, those that can not be 
expressed by a differential equation, and can not be analyzed in a laboratory although used 
appropriate basal conditions; that is, can not be 'scientific' or not to acquire this positive 
aspect that legitimizes the social commitment to always seek the truth, these multicolored 
flashes of supposedly achievable utopias. 
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From the Cognitive Science we are invaded by a series of pseudo-concepts and 
prejudices that, with metaphysical, physical, biological or mathematical basis, are intended 
to support a pipe dream: the mind. We will analyze only a few enough to leave definitively 
established from the outset the framework in which we will place to study the psyche. 

Causality: is the relationship established between a cause and its effect, or the 
principle that nothing can exist without a sufficient cause. The domain where many times, 
prediction, forecast, and deduction are taken as synonyms. Generally refers to the process 
that integrates information about the past and the present to calculate the most likely future 
outcome. This is called linear causality. So far everything is fine, beyond any ambiguity in 
the terms, but let's see what happens when these concepts are generalized and projected 
to the plane of neurobiological research, in the words of W. J. FreeMan 1 : 

“Linear causality is what we usually mean when we think about causes. When we interpret events 
according to this view, we assign to each event a beginning and an end. Behaviorists call the 
beginning a stimulus and the end a response. Cognitivists in artificial intelligence, neural 
networks, and computational neuroscience call them a cause and effect, and sometimes they call 
them the independent and dependent variables. [...] The invariant temporal order is crucial, 
because an effect can never precede its cause. Some scientists call this ‘time’s arrow’. (Freeman, 

2000, p. 127) ... The denial of free will, then, comes from viewing a brain as being embedded in 
a linear causal chain. Because linear causality is the product of the intuitional mechanism by 
which brains construct knowledge, and because it is misplaced when assigned to complex 
material systems, the apposition of free will against determinism creates a pseudo-problem”. (op. 
cit., p. 138) 

The above words show that depending on the field of study will be the conception of 
causality, and further suggest, that it is wrong the counterpose, intention and causation. In 
the material world, in this view, there is no linear causality, but can only take it as a measure 
of intention which is proper to man and that serves to the perception of time that which is 
displayed on the building relationships between facts and predictions, which are ordered 
according to this passage of the subjective time. 

From the above quote, on the other hand, it follows that in living things, that is, in the 
real complex system prevailing cyclical causation unless the man has to build their 
knowledge, a situation in which for respond to the laws of traditional logic should keep a 
strict linear causality only way is conceived from science to thought. The latter is important, 
because it leads to a contradiction that is not resolved by these approaches, as is the fact 


1 Emeritus Professor of Neurobiology and Neurophysiology and researcher in nonlinear brain dynamics, 
University of California. 
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of trying the approach of a diallel (cyclic causality) from scientific Aristotelian logic, for 
choose between two circumstances that are both cause and effect of each other and act 
reciprocally, both being unexplained. In this work the cyclic causality will be used to explain 
some psychological aspects such as the internal time, but in this case, it is justified from a 
non-binary logic. 

Complexity: This term was used to indicate the qualities of which is composed of 
various elements; currently serves multiple purposes and its use is justified from different 
points of view. So arise from a biological complexity till computational complexity gone 
through algorithmic complexity or social complexity. In all the above cases, and no matter 
the discipline to which it applies, issues usually have to do with math or physical-chemical 
phenomena without caring too necessary generalizations, without unfounded that are made. 
Also emerged the concept of the complex system which will be used here although out of 
context to identify real systems, that is, those in which its constituent elements saved each 
other a triple interrelationship of opposition, complementarity and simultaneity. 

Self-organization: a concept introduced by Kant in the “Critique of Judgment”, that 
from the birth of cybernetics and computer ended up being applied to systems theory, and 
within it, to open systems or those that build history dynamics far from thermodynamic 
equilibrium. We will use these useful contributions, but justifying their dynamics not by the 
strange attractors, where a differential equation explains its chaotic behavior, but from the 
minimum and necessary feedback and recursion concepts that explain very well much of 
the psychic functioning. 

Processes top-down and bottom-up: these expressions purely computational 
nature are used in neuroscience. The first expression attempts to define concepts such as 
thought, consciousness, motivation, emotion, or explain the workings of our language, 
inevitably relate to the processing of information and by the second expression when trying 
to characterize the complex dynamics of the brain, the physiological work of its components, 
and the computational mode that allows neurons to execute a behavior based on 'anatomical 
hardware' available. The latter strategy is called, shamelessly, reverse engineering. Here 
these terms will be discarded. 

Strategies from the outside in and the inside out: a term that originated in the 
area of artificial intelligence and neural networks when used to simulate the functioning of 
the brain, which provide no more than a severe restriction on the time to test a possible 
psychological characterization, by which also unknown in this work. 

From the above reference frame, and the fundamental contributions of Sigmund 
Freud and Rodolfo Llinas, we will cover in this book, in its first part: Psychic Structure and 


11 



in Chapter 1 the minimum and necessary neurobiological basis for our proposal both from 
the anatomical as the electrophysiology point of view. 

In Chapter 2, the transcursive logical bases both of the electrophysiological neuronal 
functioning and the various brain systems to perceive reality to perform volitional activity, 
conscious and unconscious, handling of consciousness, the attention, the memory and 
cognitive activity. 

In Chapter 3,are treated the ontogenetic aspects of psychic structure, that is, ideas 
and the thoughts. 

In Part Two: Psychic Function, in the Chapter 4 are discussed related issues with the 
phytogeny of the Psychic Apparatus and the importance of psychic heritage in its evolution 

In the Chapter 5, are presented the ontogenetic elements of psychic function that 
deal with volitional activity and cognitive activity. We set the time as 'psychic engine’ through 
solid physical foundations and we characterize the 'thinking' as a phenomenon. We have 
defined and described all phenomena involved in psychic function, and above all, 
understanding that is identified as the only higher psychic function to finally make the original 
characterization and practice of operational processes, those that are involved in the 
answers that the Psychic Apparatus utilizes when it found meaning to the proposals made 
by the environment in order to develop to adapt and survive. 

In Chapter 6, are facing separate language and psychic function and is given the 
guidelines should be based for a scientific approach to the subject. It is completed with the 
submission of a description of discourse, in its various forms, to contrast with the current 
psycholinguistic theories. 

Appendix A: here is provided a basic but essential overview of the principles on which 
it bases the Transcursive Logic, the method and tool used in this work to give support to the 
first scientific theory of the psyche. 

Appendix B: points out the contributions made by Sigmund Freud. 

References: a sorted list of all works cited in this book. 

Dante Roberto Salatino 



Mendoza - Argentina, December 24, 2014. 
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INTRODUCTION 

In its pre-psychoanalytic work and mainly in the Psychology Project of 1895 Freud 
makes a series of discoveries and fundamental contributions to the neurobiology and 
psychology to which gives them little or no diffusion. Several decades later those same 
findings are reported by other researchers, then yes, deserved in most cases a Nobel Prize 
in Medicine. 

In the appendix we give a detail of such findings as a result of a personal and original 
research over Freudian life and his work. 

The fundamental contribution that Ramon y Cajal (1889) made to knowledge of the 
structure and function of the nervous system from the 'neuron doctrine', the characterization 
of the synapse (Sherrington, 1890), the discovery of synaptic potentials excitatory and 
inhibitory and the monumental work of Hodgkin and Huxley (1952) that proposed a model 
of the ionic basis of the action potential and nerve conductivity, collaborated so that the level 
of excitability were taken as the primary element that linked different connected neurons in 
a certain way. Most of these contributions were predicted by Freud several decades before. 

This neuronal integration was assumed to be the direct result of an algebraic sum of 
excitatory and inhibitory potentials, and the neurons themselves, came to be regarded as 
units 'ideal' acting according to a threshold that once reached as a result of the above sum 
firing an action potential traveling by neural networks. Thus, neurons, and no matter where 
in the nervous system were hosted served only as a relay element in a neural chain that 
transmitted the stimuli came from the perception or those who were destined to motor areas. 

Obviously, the above would not explain how from almost identical nerve impulses we 
can see the world, hear a melody, smell or identify the taste of a particular food. 

The explanation of these phenomena must be sought not only in the stimuli received, 
nor on the type of connections showing each other neurons or in the neurotransmitters they 
release, but in the interaction of all these aspects with the intrinsic properties of different 
neurons (Llinas’s law or law of no interchangeability of neurons) that allow it to generate 
oscillations of the membrane potential, and also, in the functional geometry that all neurons 
generated, that is the possibility of building a virtual operating space, to process, record and 
distribute the perceived, to give a response according to your input and to give full meaning 
to the subjective reality. 

This real system where sits the fundamental core of human subjectivity, in this book, 
we will call psyche o psycho-internal system. 

We will not here a detail of sensory receptors or the process of energy transduction, 
or perceptual fields or the location of the stimuli, all processes thoroughly that the Neurology 
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attends, but rather, we refer to a generic perceptive apparatus, because, as we said above 
are not the stimuli that differentiate the senses, and therefore, the different sensations 
produced. Nor will discuss the encoding of information received because this involves a 
selective activation of different cortical regions, regions that do not always show net limits 
as there are people who 'mixed the senses' as in synesthesia, that far from being a 
pathological situation, belongs to normal functioning of the CNS. 

What really defines the functions of the CNS has to do, first, with the particular 
characteristics of their neuronal types (Llinas’s law), and on the other, maintaining 
connections between them (functional geometry). These connections not follow a 
hierarchical pattern as was believed until recently, but and giving a degree of plausibility to 
the heterarchical postulate of McCulloch 2 (1943), are arranged so that work, several of them 
simultaneously allowing them to perform tasks of regulation and control using recursion and 
feedback processes that give rise from its non-linear causality to a vital cyclical activity. 

As we shall see, the arrangement of such circuits in fact is handled by coordination 
from a heterarchical distribution of hierarchical systems with which it is clear that hierarchy 
and heterarchy are not opposing but are complementaries arrangement, being what 
ultimately defines a policontextural functioning, that is, in different integrated levels to deal 
with the subjective reality that is to support both the structure as psychical function. 


2 Heterarchy exists when two or more processes occur simultaneously. (Author's Note) 
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FIRST PART: PSYCHIC STRUCTURE 

CHAPTER 1 


1.1. NEUROBIOLOGICAL BASES OF PSYCHIC STRUCTURE 

The psycho-internal system can be approached for study from two different functional 
aspects, namely volitional and cognitive, which are those that interact to define the 
subjective reality. 

All the volitional that is unconscious is supported in the olivecerebellar system defined 
by Llinas (1974), and is the governing the outputs of the psychic apparatus, while the 
volitional conscious, and the cognitive itself is supported by the thalamocortical system 
(Llinas, 1998), which is responsible for controlling the inputs to the psyche. On the other 
hand, is the system that regulates the states of consciousness: activator ascending reticular 
system. 

The aspects considered, despite their significant differences, are based on a common 
operating mechanism such as the oscillatory intrinsic properties of the respective neurons. 
This mechanism is evidenced by one hand, in a 'pacemaker' activity and secondly, through 
the phenomenon of resonance which is used as a selector of complexity (modulator), both 
structural as functional to combine a variable oscillatory coherence that serves as 
'communicative medium' between the various operating units of the system. 

1.1.1. THE NEURON 

It is considered as the basic structural unit of the central nervous system (CNS), and 
we can identify in it four well-defined regions: 1) the soma or cell body, 2) the axon or the 
unique neural centrifugal extension from the body, 3) the synaptic button as axon terminal 
element, and 4) the dendritic tree or the three-dimensional arrangement of multiple 
centripetal extensions emerging from the soma. (Figure 1) 

When axon has a diameter which is not small the peripheral cells that accompany 
during neuron growth and development (Schwann cells) produce a protein isolate (myelin) 
and will form a sheath around. This insulation that surrounds the axon allows the electrical 
signal running through it do not lose intensity. Coinciding with the limit of a Schwann cell, 
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Fig. 1 TYPICAL MULTIPOLAR NEURON 

circular bands without myelin (Ranvier’s node) allowing rapid transmission of electrical 
message occur. 

The cell body is the metabolic and genetic center and wherein the neurotransmitters 
are produced. The axon is the one who carries messages both electrical (action potentials) 
as chemical neurotransmitters produced in the soma, through the cytoskeleton. The axon 
has an initial segment where the action potential arises and the synaptic button, where 
neurotransmitters are released to communicate through the synaptic space with other 
neurons. Dendrites are the receptive media of messages other neurons. 

Then we will consider those CNS structures that are directly involved in the above 
systems, in addition to those involved in the generic perceptual system. Figure 2 shows a 
non-exhaustive way the relative distribution of such structures and their connections. 
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CORTEX 



Fig. 2 ENCEPHALIC STRUCTURES INVOLVED IN THE PSYCHIC HANDLING 

References: GB = basal ganglia: striatum - GP = globus pallidus - SN = substantia nigra - Ta = 
thalamus, with their specific (e) and nonspecific (i) nuclei - NR = red nucleus - 01 = inferior olive - Ce = 
cerebellum - FR = reticular formation - Mfr = frequency modulator - Ma = amplitude modulator - Mfa = phase 
modulator 


1.1.2. GENERIC PERCEPTION SYSTEM 

The generic perceptual system is basically composed of the reticular formation, 
thalamus and basal ganglia. 

Both sensory inputs such as those coming from the body itself passing through the 
reticular formation, one of the oldest neural structures, belonging to the brainstem and 
consisting of a set of more than 100 fibers and small networks neurons extending from the 
spinal cord to the brain cortex, receiving on its way, the entire sensory afferents and efferents 
system CNS. Its activity influences the musculoskeletal system in somatic and visceral 
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sensations on the endocrine and autonomic nervous system, as well as, at the level of 
consciousness. 

His most important afferents are: 

At the level of the spinal cord: spinoreticular tract, spinothalamic tract and medial 
lemniscus. 

At the level of the cranial nerves: vestibular, acoustic and visual pathways. 

At the level of the cerebellum: cerebellum reticular pathways. 

A level of other nuclei or systems: to the subthalamic, hypothalamus, thalamus nuclei; 
to the striatum and the limbic system. 

At the level of the cortex: the primary motor area of the frontal lobe and to the sensitive 
area of the body of the parietal lobe. 

Its efferents are: 

The reticulobulbar tracts, reticulospinal tracts, plus additional pathways to the 
striatum, cerebellum, the red nucleus, and substantia nigra. 

As we can see, given its size and linkages, the reticular formation is a refined system 
regulator and modulator of CNS functioning, since they influence, from controlling muscle 
tone and reflex activity (for example, the vomiting reflex) to the somatic visceral expression 
and facial sensation, beyond regulating the functioning of the autonomic nervous system 
(breathing, heart rate, etc), the endocrine system (via hypothalamic nuclei of the limbic 
system), biological clocks, and through the reticular activating system the state of 
consciousness, that is, determines the performance of our most important biological clock: 
the cycle sleep-wake. (Paxinos & Mai, 2004) 

According to the schematic division we made elsewhere (Salatino, 2012) of the CNS, 
the reticular formation belongs to the neuronal brain along with the other formations of the 
brain stem and basal ganglia, as there we also said, these structures are phylogenetically 
older and responsible for detecting outside the psyche of the changes those entering our 
generic perceptual system in the form of signals. 

Regarding the thalamus, cerebral for its central location, it is the door through which 
they enter all stimuli that reaching the CNS except, the perceived by smell that given the 
previous phylogenetic development of the olfactory tract, reach the cortex then passing 
through the amygdala and hippocampus (formations belonging to the limbic system). Still, 
the olfactory stimuli through the reticular formation end interacting with the rest of the entries 
of the sensitivity. 

The reticulo-thalamic conjunction is important because not only influence, as we shall 
see, in the psychic functional determinations, but it allows the structure of the psyche. 
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The reticular formation by managing the levels of consciousness and thus the 
selection of the pertinent perceptual apparatus, and thalamus from its dorsal nuclei 
(associative or neo-thalamus), and through their relationships mainly with the 4th layer of 
the cortex allow the construction of psychic structure, for example, the arrangement of 
psychic DNA (Salatino, 2012), or what is the same, the location of ideas or configuration of 
structural memory which is our historical record as subjects, that is, our experience as living 
beings. Through intralamellar thalamic nuclei or nonspecific (arqui-thalamus: older 
phylogenetically), a connection is established with the reticular formation which allows them 
to modulate all cortical areas and influencing both in the hypothalamus as in the limbic 
system. 

The basal ganglia are collections of gray matter that are near the base of the brain 
which are primarily related to the control of movement. Profusely connected with the cerebral 
cortex, thalamus and the cerebral stem, send nerve fibers to the spinal cord. His control is 
exerted on unconscious voluntary movements involved in routine tasks. Their alteration 
creates significant disturbances in motor coordination, such as those seen in Parkinson's 
disease. Data from the cortex enters through the putamen of the basal ganglia and leaves 
by the substantia nigra which is, therefore, the ' initiator ' or liberator of automated motor 
routine and in some pathological situations is his inhibitor. In the basal ganglia is the origin 
of PAF (fixed action patterns) (Unas, 2003, p. 159) as we shall see when we discuss the 
psychic function constitute what in this work know as 'operative memory'. 

1.1.3. OLIVE-CEREBELLAR SYSTEM 

The cerebellum is the part of the CNS of vertebrates that has more evolved and yet 
has remained constant initial neuronal structure throughout this evolution, not its size. For 
example, the human cerebellum is 4000 times larger (in area) than that of a frog. The 
function of the cerebellum should be considered in the context of the rest of the CNS since 
it is not per se a sensorimotor primary center, but determines the ability of the rest of the 
CNS to further develop even the simplest of motor skills, both animals as in man. For this 
reason it is considered the cerebellum as the center for regulation, control and execution of 
motor learning. This includes learning from maintaining posture and balance to any of the 
actions that we carry out in our daily lives. 

In this book we will consider the cerebellum as the center of final 'retention' of these 
motor skills that with repeated use will become true habits, and for this reason, will locate in 
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its cortex part of the operative memory but in no case we will associate them with any 
cognitive ability. 

There are three ways to divide the cerebellum: morphologically, phylogenetically and 
functionally. The morphological division will leave aside lacking functional clinical basis or 
ontogenetic. From the phylogenetic point of view, the cerebellum can be divided into three 
parts: 1) archi-cerebellum, the oldest portion and it arises, evolutionarily, while arise the 
vestibular apparatus of the inner ear. He controls the equilibrium; 2) paleo-cerebellum, the 
portion that evolved in second place and is related to the spinal cord. Controls muscle tone 
and posture, and 3) the neo-cerebellum is the most modern part and is related to the brain. 

Anatomically, the cerebellum is composed of three distinct parts: a) the cortex or 
outer layer of gray matter, b) medulla or subcortical white matter, and c) the deep gray nuclei 
which are embedded in the white matter. 

The cerebellar cortex, large area (50,000 cm 2 in man), are distributed in numerous 
folds or convolutions which in turn are composed by micro-convolutions (cerebellar lamellae) 
consisting of a central layer of white substance, surrounded by a sheet of gray matter of 1 
mm thick. Has a very homogeneous histological structure in its entirety and is composed of 
three layers, in which five basic types of neurons are distributed. (Figure 3) 
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Fig. 3 CEREBELLAR CORTEX - CELLULAR DETAIL (Modified of Purves, 2004, p. 442) 

The layers of the cortex from deep to superficial, are: 1) granular layer bordering the 
white matter is thicker and contains within granule cells (hence the name) and more 
superficially the cells of Golgi, 2) layer of Purkinje cells, very thin (monomolecular) consists 
of the cell bodies of Purkinje cells, and 3) molecular layer which gets its name from having 
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mainly extensions of neurons in other layers, and few cell bodies, including stellate cells and 
basket cells. 

The inferior olives, two in number, are arranged symmetrically on both sides of the 
medulla oblongata at the level where it relates to the cerebellum. Both olive structures are 
interconnected via the cerebellar peduncle. In the cerebellum, contact connections to the 
cerebellar nuclei and from there reach the cerebellar cortex, where they are connected with 



the Purkinje cells by the calls, climbing fibers on a ratio one to one. 

Fig. 4 THE OLIVE-CEREBELLAR SYSTEM CONNECTIONS 

References: VL = ventrolateral nucleus of the thalamus - NR = red nucleus -1,2, 3,4 = deep cerebellar 
nuclei: 1 = medial, 2 = anterior interposed (globose), 3 = posterior interposed (emboliform), 4 = lateral (dentate) 
- MAO = medial accessory nucleus - PO = main olive nucleus - DAO =dorsal accessory nucleus (modified of 
Haines, 2004, p. 211) 

The olive-cerebellar system is a constant in the brain of vertebrates. It is composed 
of the nuclei of the inferior olive (10), cerebellar cortex and deep cerebellar nuclei. (Llinas, 
2010, 301) (Figure 4) 

To the cerebellum entering all motor and sensory pathways except the olfactory and 
exiting it all descending motor pathways. The relationship between afferent and efferent 
exceeds 40:1. All these connections go through the cerebellar peduncles (upper, middle and 
lower). 
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Enter to the Arqui-cerebeilum (or vestibulocerebellum) the cerebellar-vestibular tracts 
(direct and indirect), whose function is the transmitting information on the position of the 
head and the linear and angular accelerations experienced by the body. 

Emerge from the arqui-cerebellum, the cerebellum-vestibular, flocuio-oculo-motor 
and uncinate tracts that control the activity of vestibulospinal tracts and eye movements. 

Enter to the Paleo-cerebeilum (or spinocerebellum) tracts coming from: the spinal 
cord, the medulla oblongata and the midbrain (or midbrain where he lodge some gray nuclei 
as: the red nucleus and substantia nigra). From the spinal cord, get into the spinocelebellar 
tract bringing unconscious proprioceptive information (sensory information from inside the 
body), and exteroceptive information of trunk and lower extremities (sensitive information 
captured by the sense organs). From the medulla oblongata entering: the cuneocerebellar 
tract (transmits information on proprioceptive and exteroceptive sensitivity of the upper 
body), the olive-cerebellar tract (provides the information received by the olivary nuclei), and 
reticulo-cerebellar tract (integrates information received throughout CNS by the reticular 
formation) . Since entering the midbrain: the tectocerebellar tract (transmits visual and 
acoustic information from the cerebral cortex), the trigeminocerebellar tract (provides 
proprioceptive input of the cranial-facial massif), and rubrocerebellar tract (provides 
information on motor coordination). The outputs of paleo-cerebellum are: the interposed 
reticular tract (output by the inferior peduncle and goes to the reticular formation), the 
interposed olivar tract (that goes to the inferior olivary nucleus), interposed-tectal tract (out 
by the superior peduncle and addresses to the quadrigeminal tubers), and interposed rubric 
tract (which goes to the red nucleus). All these efferents are responsible for controlling 
various aspects of motor activity. 

All afferents receiving neo-cerebellum (or brain-cerebellum) form the pontic-cortical- 
cerebellar tract. These fibers come from the frontal, parietal, temporal and occipital cortex, 
that before entering to the cerebellum make synaptic bridge station (lump). The cell body of 
these fibers is in the 5th layer of the cerebral cortex. The outputs or the efferent of neo¬ 
cerebellum, mostly made through dentate-thalamic tract, emerging from the superior 
peduncle reaching the ventral nucleus of the thalamus and from there they go to the same 
areas of the cerebral cortex from which came afferents pontic-cortical-cerebellar. There is a 
group of fibers that are divided into one dentate-rubric tract that starting from the cerebellar 
dentate nucleus reach the contralateral red nucleus. 
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1.1.4. THALAMOCORTICAL SYSTEM 


The thalamus in mammals is composed of three sectors that have an evolutionary 
history and connections different. (Jones, 2010, p. 59) 

Of the three sectors we only discuss the two that interest us to substantiate our 
findings. These are the dorsal thalamus which is the most voluminous and it is divided into 
multiple nuclei which receive inputs from sense organs, motor system, and other brain 
sources, and then transmit it to the cerebral cortex and the basal ganglia. His connections 
with the cerebral cortex are bidirectional. 

The other area is the ventral thalamus of which only we consider their reticular 
nucleus, given its important connections with the cerebral cortex, dorsal thalamus and basal 
ganglia. 

There are three cellular elements that make up thalamic circuits: 1) relay neurons 
that project their fibers in the cerebral cortex, 2) interneurons that are placed between the 
relay neurons, and 3) reticular nucleus's neurons that connect to the dorsal nucleus of the 
thalamus. 

Afferent fibers: these fibers enter through and end in the thalamic relay nucleus. Most 
corticothalamic fibers arise from the modified pyramidal cells of the sixth layer of the cerebral 
cortex. These fine fibers far outnumber subcortical afferents in a ratio 10:1. Other 
corticothalamic fibers, scarce in number, arising from the fifth layer of the cerebral cortex. 

Axons entering the dorsal thalamus from the reticular nucleus are thin and are widely 
distributed throughout the thalamus. There are income from other axons to the dorsal 
thalamus which belong to pathways cholinergic type, noradrenergic, serotonergic, 
histaminergic, and peptidergic 3 , arising from various sites of the brain stem, hypothalamus, 
and basal forebrain, and are called the not specific pathways of the thalamus which is widely 
distributed in the dorsal and ventral thalamus. 

Circuits in a relay nucleus: a common feature of all nuclei of the dorsal thalamus is 
the presence of large clusters of synaptic terminals derived from the main subcortical 
afferent. Each of these aggregations, have three main elements: the dendrite of a relay 
neuron, or one or more of their dendritic appendages, and two presynaptic components. The 
first presynaptic component consists of one or more of the terminals of large axons 
derivatives subcortical primary afferent fiber. These terminals are glutaminergic and 
generate numerous contacts between the dendrites of the aggregation and the dendrites of 
thalamic interneurons, when these exist. 


3 According neurotransmitter involved. 
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The second presynaptic component, consists by dendritic terminals of the 
interneurons when these are present. They are GABAergic type. Such arrangements can 
take a serial, reciprocal or triadic manner. Is set a triad when subcortical afferent terminal 
ends in the dendrite of a relay neuron, and on the presynaptic dendritic terminal of an 
interneuron, that in close proximity, is itself presynaptic with respect to dendrite of relay cell. 

Usually found on the perimeter of synaptic aggregations, an axon from the reticular 
nucleus. The 80% of reticulothalamic terminals are on the dendrites of relay neurons, and 
the remaining 20% on the dendrites of interneurons. 

Reticular nucleus : all connections between the dorsal thalamus and cortex are 
bidirectional, and between the thalamus and basal ganglia, pass through the reticular 
nucleus. On its way, the thalamocortical and corticothalamic connections emit collateral 
fibers which terminals are the major excitatory pathway of the reticular nucleus's cells. 

The subcortical fibers enter the dorsal thalamus to excite the relay neurons, and by 
its collaterals, excite reticular nucleus cells. In turn, the axons of the cells of reticular nucleus 
provides an inhibitory feedback to the relay neurons. The corticothalamic fibers are projected 
onto relay neurons of the dorsal thalamus through the reticular nucleus, which excites cells, 
providing a inhibitory prefeeding of the relay cells. This reciprocal circuit that occurs by 
collateral innervation of reticular nucleus, as we will see, will have a great importance in the 
coherent thalamocortical activity. (Figure 5) 

1.1.5 CEREBRAL CORTEX 

Considered to be the organ of thought, is assigned, in man, the management of 
higher intellectual functions among which include: the imagination, understanding, logic and 
language. 

In the course of evolution, is the newest structure and is the man the mammal, where 
your development is higher. 

From a phylogenetic standpoint (Sadler, 2001, p. 419) (Figure 6) is classified 
according to its evolutionary antiquity: 

a) Archicortex : which manages instinctive-affective life, and is of fundamental 
importance in individual survival and preservation of the species. In man is restricted to 
limbic lobe, and is related among other centers, with the hippocampus and therefore with 
memory. 
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THALAMOCORTICAL 


Fig. 5 RETICULAR NUCLEUS AND THEIR CONNECTIONS WITH THE THALAMOCORTICAL CIRCUIT 

(Modified of Steriade, 2001, p. 10) 

References: (+) = excitation - (-) = inhibition - arrows = indicate direction of the stimulus 

b) Paleocortex : is one that is related to the sense of smell. Has large development in 
animals that depend on this sense for survive and mate. 

c) Neocortex\ Considered as the latest brain, by being the youngest and most 
evolved. It covers as an cloak, 90% of the two cerebral hemispheres and in it, as we said, 
lie higher brain functions, and space where runs ideas and thoughts; is also a powerful 
'social filter’ 4 . It is the place of receipt and control of visual perception, auditory and tactile 
(sensitivity), and of control of refined motor activities such as speaking and writing. 


4 This fact is evident when someone becomes intoxicated with alcohol. Alcohol intoxication, produces a 
functional block of the neocortex, leaving the behavior under the control of older cortex, which governs, as we 
shall see, the animal behavior of man. (Author's Note) 
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Fig. 6 EMBRYOLOGICAL DEVELOPMENT OF THE CEREBRAL CORTEX 
References: left = embryo - right = developed brain 

The thickness of the cerebral cortex (gray matter) is between 2 and 4 mm. Its total 
area is about 2600 cm 2 and has a high structural complexity and residing therein neurons 
that are connected with many other subcortical structures and that are located in the cortex. 
There are nerve endings that reach it (sensory inputs), and other emerging (motor output) 
towards structures that are below as: the basal ganglia, cerebellum, brainstem and spinal 
cord. 

1.1.5.1. CORTICAL STRUCTURE 

Today's of mainstream acceptance, by neurobiologists, a dual structure anatomical 
functional of the cortex. On one hand, the horizontal arrangement of layers parallel to the 
cortex and the other, the distribution arrangements in the form of vertical columns that 
intersect orthogonally with the horizontal layers. 

The horizontal layers are not homogeneously distributed throughout the cortex. 
The phylogenetic antiquity determines the number of layers present, so the archicortex has 
three, the paleocortex, three to five, and the neocortex, the six. 

The neuronal layers of the neocortex are: (Patestas & Gartner, 2006, p. 402) 
(Figure 7) 

1. Molecular Layer: with few cells arranged in parallel to the cortex (Cajal’s cells). It is the 
outermost layer of neurons and also contains nerve fibers (grouped in the 
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Fig. 7 THE SIX LAYERS OF THE CORTEX 

References: 1 -6 = layers - red = motor (efferent) - blue = sensitive (afferent) 

molecular band) coming from the dendrites and axons of pyramidal neurons and some 
underlying axons coming from the thalamus. It is basically an association layer (connection) 
between other layers of the gray matter. 

2. External granular layer: is formed by many small granule neurons, and star¬ 
shaped, and very few small pyramidal neurons. The dendrites of this layer, go to the previous 
layer and their axons connect with deeper layers (forming the Bechterew’s band), therefore 
it is also a layer of association. 

3. External pyramidal layer: composed of pyramidal neurons medium and large. 
Their dendrites connected with the molecular layer and their axons with deeper layers. It is 
also an association layer. 
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4. Internal granular layer: it detects the presence here of granular neurons of large 
size, and fibers which come mainly from the thalamus that are calls thalamocortical striations 
(forming the exterior Baillarger’s band). This layer is where data entry occurs from the 
outside: sensory afferent cortical fibers 

5. Internal pyramidal layer or ganglionic: formed by giant pyramidal Betz’s cells. 
The fibers are arranged as a band (interior Baillarger’s band). From this layer is where it 
produces output information to the outside: motor efferent cortical fibers through the 
corticospinal tract, which give origin. 

6. Multiform or fusiform layer: consists of a cell array comprising fusiform neurons, 
neurons in an approximately pyramidal form, calls Martinotti’s neurons, of which there is a 
great variety in size and shape. Usually are as an inverted pyramid or large, fusiform 
arranged perpendicular to the cortex. They are not unique to this layer, since can be found 
in layer IV and even in the layer II. It is a layer where their efferent fibers play the role of to 
associate, one cerebral hemisphere with the other through the corpus callosum, of which 
are part. 

Despite that continuing controversy after more than half a century on the columnar 
arrangement (Figure 8), there is enough evidence (Szentagothai, 1978) to suggest that this 
anatomical arrangement is apparently a cytoplasmic basic architectural pattern, in which is 
built on the structure of the functionally most important part of brain, although with significant 
variations between species and even within the same species. 



Fig. 8 IDEALIZED REPRESENTATION OF THE CEREBRAL CORTEX (according to columnar hypothesis 
of Mountcastle - 1957) 
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Mountcastle (1997) describes the cerebral cortex as a thin layer of tissue that covers 
the brain and containing about 28 x 10 9 neurons and other so many glial cells. Cortical 
neurons are connected profusely, through of 10 12 synapse. 

This author states as the basic unit of the cortex matures, the minicoiumn, which is 
represented by a string of vertical arrangement of neurons that traversing from layer II to 
layer VI. Mountcastle tells us that each minicolumn in primates containing between 80 and 
100 neurons, except in the monkey's visual cortex, where the number is 2.5 times greater. 
Its diameter in humans is 40 to 50 pm and are separated from each other by about 60 
microns (Buxhoeveden & Casanova, 2002a) 

The minicolumns are gathered into larger structures, called macrocolumns or 
modules, of 300-600 microns in diameter. Each macrocolumn contains about 60-80 
minicolumns and surrounded by six other columns (Favorov and Diamond, 1990); they 
adopt an approximately hexagonal arrangement (as a honeycomb, say the authors). (Figure 
9) 

The described arrangement has been found in several regions of the cerebral cortex 
and an important thing to note is that the methods used for their identification which are 
varied particularized a series of indicators that show functional aspects these structures that 
will be important, when we relate them with our position. We only point out the essential: 
(Buxhoeveden & Casanova, 2002b) a) by anatomical indicators were detected inhibitory 
local circuits that extend radially and within walking distance of the column in each horizontal 
layer that cuts across and that would fulfill the function of isolate functionally each column 
of its neighbors. 

By the same indicators, it was possible establish excitatory connections in different 
cortical layers between columns of the same side and even between columns both 
hemispheres through the corpus callosum, b) using physiological indicators: firstly, it was 
possible to determine the columnar formations to verify that neurons in separate columns 
can synchronize their oscillatory responses, constituting thus, in true spatial oscillators in 
secondly, it was ascertained that excitatory stimuli "they travel", preferably vertically, through 
the column and less horizontally through lateral connections that relating columns each 
other, while the inhibitory stimulus, do them preferably horizontally through the layers but in 
turn to a lesser extent can establish inhibitory circuits (vertical) with other layers and operate 
a genuine feedback, showing cyclic operation. 
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Fig. 9 COLUMNAR HYPOTHESIS OF MOUNTCASTLE 
References: Above: measures, cell types and layering - l-VI = layers 

Bottom: arrangement 'honeycomb' of the somatosensory cortex of the cat, where there is a brain tissue 
section, a computer simulation of that provision and idealized scheme of the whole structure. (Adapted from 
Favorov and Diamond, 1990) 

Finally, it was found that although the minicolumns organized into greater columns 
(modules) constitute a kind of template on which are arranged the elements in the cortex, 
the activity level of each layer through a column is not homogeneous, it is as if had a certain 
specialization of the layer sector that is contained within the column. 

We have reserved a special section for the concept of temporary column: 
(Buxhoeveden & Casanova, 2002a) all biological processes operating in the time domain 
like everything else in reality. 

Time affects the columns, as well as to their cells, pathways and synapses, as shown 
by the authors mentioned. 
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Thus concludes that the horizontal sector comprised in each column would cause 
that the horizontal layers are present in all temporal phases of neuronal activity. 

1.1.6. NEUROBIOLOGY OF CONSCIOUSNESS LEVELS 

We can define three main levels of consciousness or monitoring: 1) wakefulness, 2) 
REM sleep, and 3) Non-REM sleep. These levels of consciousness can be observed by the 
rhythms recorded in EEG, muscle tone and eye movements associated with sharp waves in 
the systems brain stem - thalamocortical. (Steriade & McCarley, 2005, p. 12). The levels of 
consciousness make up a continuum from 0% to 100%, whereby, the previous division may 
seem somewhat arbitrary, but functionally allow us understand some psychic phenomena, 
so, now too arbitrarily, we will assign a percentage to each of them: 1) 80%, 2) 50%, and 3) 
10%; reserving 100% of the vigil activity when attention is focused on a particular event, 
biological, psychological or social, though this may unexpected or not. 

In the light of present knowledge it is not possible to assign to a unique 'nervous 
center' the function to determine the states of vigil and sleeping. Rather, there are many 
interconnected systems that collaborate in the regulating or modulating these states. 

Among the structures involved in the determination of the level of consciousness are 
found: the brainstem reticular formation in connection (afferent and efferent) with the 
forebrain, with the spinal cord, and the sensory cranial nerves, with the reticular nucleus of 
thalamus, with the cerebellum, with hypothalamic areas, with neocortical areas, and with the 
reticular substance of the pons and medulla oblongata. All these connections are carried 
out by different neurotransmitters. Of these relationships, we are interested here only the 
cholinergic connections established between the reticular substance of the brainstem, and 
thalamocortical system, since, for the functional characterization we will only consider to 
decreased muscle activity as a direct indicator of the level of consciousness, leaving aside 
the eye movements and brain waves recorded in the EEG for exceeding the scope of this 
work. 

This system, in addition to regulating the cycle sleep/wake and the different degrees 
of cortical activation according to the exigencies of the environment and voluntary acts, also 
regulates the vital psycho-neuro-endocrine-immunologic functions that maintain the 
homeostasis of the organism. 
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1.1.7. MEMORY 


Although considered to memory as one of the most important human cognitive 
functions, at present, not yet known how it is distributed properly or how it works. The current 
neuroscience gives a number of clarifications, but not a strong neurobiological basis. 

Most current approaches respond to a taxonomy considered different forms of 
memory associated with certain brain structures as seen in Figure 10. 
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Fig. 10 TAXONOMY OF MEMORY’S FORMS 
(Based on Eichenbaum & Cohen, 2001, p. 56) 

The only structure that has been studied in greater depth and where they found some 
evidence of mnemonic operation is the hippocampal formation of the rat, of which we give 
some details below. 

In Figure 11 is shown in two different arrangements, the hippocampal formation, the 
complex system to which the cognitive neuroscience assigned a predominant role in 
episodic memory 5 and that is composed of the hippocampus (CAi, CA2, CA3) and a series 
of related structures such as: entorhinal cortex, dentate gyrus, the subiculum, and the pre 
and parasubicular areas. (Andersen et al., 2007, p 42.) 


5 In cognitive neuroscience, episodic memory is one that is related to autobiographical events (contextural 
spatiotemporal knowledge and associated emotions) that can be explicitly evoked. Further on we analyze the 
approach of memory that as a system, makes the Transcursive Logic. (Author's Note) 
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Fig. 11 HIPPOCAMPAL FORMATION (based on Andersen et al„ 2007, p. 38) 

References: CE = entorhinal cortex - CD = dentate gyrus - CAi, CA2, CA3 = Ammon horn (hippocampus) - 
Sub = subiculum - Pre = presubiculum - Para = parasubiculum - A = anatomic disposition - B = connections 
sequence 


In scheme B of the figure above is suggested an arrangement of sequential internal 
connections between different areas of the hippocampal formation. Stimuli flow in only one 
direction, within the formation, by three main ways: a) the perforant pathway which goes 
from the entorhinal cortex to the granule cells of dentate gyrus, b) the mossy fibers that 
connect the granule cells of dentate gyrus with pyramidal cells of the CA3 region of the 
hippocampus, c) The Schaffer collateral pathway which projects from the CA3 region to CAi 
region. The afferent connections will come from the forebrain, hypothalamus and brainstem 
(locus caeruleus). The efferent connections go to towards the contralateral hippocampal 
formation through the corpus callosum, (op. cit., p 44) 

Three cell layers are described in the hippocampus: a) the polymorph layer, b) the 
pyramidal layer, and c) a molecular layer. The dentate gyrus also consists of three layers: 
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1) molecular, 2) granular, and 3) polymorphic. While the entorhinal cortex has all layers of 
the cerebral cortex of other areas, except the layer IV, that lacking cell bodies. 

1.2. ELECTROPHYSIOLOGY 
NEUROCHEMISTRY OF PSYCHIC FUNCTIONING 

All functional states of the psyche, and not just the level of consciousness are 
possible thanks to the neurotransmitter/neuromodulator system that coordinate different 
neural circuits. 

The main features of this neurochemical system indicating their essential participation 
in psychic phenomena are: (Perry et al, 2002, p.5) 

a) The neuronal activity correlates exactly with the natural variations in the level of 
consciousness, that is, with wakefulness, with non-REM sleep, and with REM sleep, in 
addition to explaining the effect of drugs and the diseases on level of consciousness. 

b) The neuronal activity that selects and integrates different cortical areas (for 
example, 40 Hz of wakefulness state), and differs from the operation of neural networks 
involved in processes carried out in a state of unconsciousness (for example, REM sleep), 
however sharing the same band of synchronicity (40 Hz). 

c) Its origin in a place or places where neurons maintain coordinated reciprocal, direct 
or indirect connections (through GABAergic interneurons), with specific areas of the cerebral 
cortex, thalamus, and brainstem reticular system. 

d) The neurophysiological modulatory effects that determine first, of a tonic manner 
(slow adaptation), the level of consciousness whether the passage from wakefulness to 
sleep, or sleep stage change (for example, sleep NREM to REM sleep), and secondly, a 
phasic manner (rapid adaptation) the system response to an unknown stimulus or relevant 
to which you should pay attention (100% of the consciousness's level). 

EXECUTIVE SYSTEMS 

1) Glutamate and GABA : these amino acids are involved in fast synaptic transmission 
in the brain, and together represent 70 to 80% of neurotransmitter produced by the brain 
neurons. GABA concentration is 1000 times that of acetylcholine or dopamine, for example. 

GABA is the major cerebral inhibitory and exerts direct depressant action on neurons 
by hyperpolarization (making more negative the membrane potential) of the cell membrane, 
and thereby reducing the release of other neurotransmitters. There are increases 
GABAergic function normally during sleep and decreases during periods of extreme 
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wakefulness, as in states of anxiety, fear or when we pay attention to an unforeseen event. 
GABAergic neurons are distributed in the cerebral cortex, in the striatum (basal ganglia), in 
the hypothalamus and thalamus. 

In the cerebral cortex form a band in layer IV which is the main target of the thalamic 
projections. 

In the visual cortex there are 50% more of GABAergic neurons that in other cortical 
areas. These neurons are also involved in the dynamic control of the synapses, for example, 
in the electrotonic coupling in neurons of the inferior olive. 

Glutamate is the major excitatory of the brain, unlike GABA, is involved in the 
transmission of signals over long distances. The places where are concentrated the largest 
number of glutamatergic neurons, are: the hippocampus and the neocortex. The projections 
or relay pathways are predominantly cortical and include: the cortico-cortical pathways, the 
cortico-striatal pathways (which connect the cortex with the striatum), corticothalamic 
pathways, that go between the prefrontal cortex to the substantia nigra, or from the 
sensorimotor cortex to the red nucleus and spinal cord; cortico-pontine pathway (that linking 
the cortex with the protuberance), the perforant pathway (from entorhinal cortex to the 
hippocampus), the that going from the hippocampus to the septal nucleus, and the that 
connects the cerebellar cortex with the inferior olive. 

In the cortex, glutamate, is produced in the pyramidal neurons of layers IV, V and VI, 
and is concentrated in the layers II and III, where it gives rise to most of the cortico-cortical 
and cortico-leaks projections. 

The adjusted balance between glutamatergic and GABAergic neurons determine the 
level of activation and automatic brain activities. 

MODULATOR SYSTEMS 

Along with the primary control mechanisms we have described, there modulators 
systems that originate in specific encephalic nuclei, such as: the thalamus, striatum, inferior 
olive and deep cerebellar nuclei, the locus coeruleus, hypothalamus, and reticular formation 
of the brainstem. 

Among the neurotransmitters involved in the modulation are: acetylcholine, 
distributed in many brain areas and relates to levels of consciousness and perceptual 
quality; noradrenaline, dopamine, serotonin, and histamine, which come from small gray 
nuclei of the midbrain and brainstem, all of which are reduced during sleep (NREM and 
REM) except dopamine. 
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- Acetylcholine : the cholinergic systems are the most abundant modulators and with 
most cerebral distribution. They are directly related to levels of consciousness, but also, with 
some subconscious mechanisms such as perception. 

The distribution of cholinergic projections are of two types , on the one hand , the 
divergent that depart from rostral and caudal nuclei, and secondly, the converging towards 
the frontal and occipital cortices and thalamus . 

In the basal forebrain, the septal neurons innervating the hippocampus, the cingulate 
cortex; the diagonal band neurons innervating the entorhinal and olfactory cortices and the 
Meynert’s nucleus supplies the remaining cortex. 

The cholinergic terminals are concentrated in cortical layers I, II and IV. The activity 
of cholinergic neurons in the basal forebrain is required to maintain wakefulness, including 
arousal and selective attention, but is also involved in REM sleep. 

Over 90% of afferent brainstem cholinergic projections are destined to the most of 
the thalamic nuclei, both specific as reticular. The thalamic nuclei, especially intralamellar 
are involved in handling the level of consciousness. These thalamic inputs are excitatory by 
a dual mechanism: first, directly by depolarization and secondly indirectly by 
hyperpolarization of GABAergic reticular neurons. Simultaneous activation of cholinergic 
projections from the brainstem and basal forebrain, as occurs during both waking and REM 
sleep, transform the thalamus in an integral modulator of these levels of consciousness. 

Another cholinergic pathway is the that belongs to the network of interneurons in the 
striatum, that are the principal place of relay for the flow of cortical information through the 
basal ganglia and are responsible for 'read' in a subconscious way, perceptual thalamic- 
cortical inputs. 

- Dopamine : unlike acetylcholine, dopamine exerts an action both excitatory as 
inhibitory. Dopaminergic neurons are located in two close groups: in the tegmental area and 
in the compact substantia nigra. While the substantia nigra is projected to the striatum, the 
tegmental area it does to the limbic cortex and the amygdala. 

Just as acetylcholine and norepinephrine are involved in attentional aspects of low 
level, dopamine helps in cases where attention is motivated, that is involved when a stimulus 
is an urgent need. 

- Norepinephrine : together with adrenaline, is the main mediator in cases where the 
activity should be increased in response to stressful stimuli, or arousal. The central 
noradrenergic pathways control both brain activity, as the sympathetic activity 6 . 


6 It is that executes in largest of the two divisions of the autonomic nervous system, which prepares the body 
for emergency. (Author's Note) 
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The producing neurons of norepinephrine are located exclusively in the tegmental 
region of the pons and spinal cord, being the locus coeruleus from where part the higher 
upward path of this system, and their dorsal projections, to the thalamus and cortex appear 
as the most relevant for the conscious activity, because contributing to the passage of the 
waking state to sleep and vice versa. 

With regard to serotonin and histamine which originate in various brain regions are 
involved, the first, in the generation of hallucinatory images as those occurring while 
dreaming and self-consciousness, and the second, it is related to the excitation, learning 
and memory. 

1.2.1. THE NEURON 

From the functional point of view, as in all living cells, in the neuron we can detect an 
electrical charge that is originating between the interior and the exterior, called membrane 
or resting potential. This potential difference can be explained from the stable balance 
between the internal chemical composition and the surrounding the cell, which justifies ionic 
concentration differences existing on both sides of the cell membrane. 

In the cell membrane of the neuron there are places occupied by specialized proteins 
(ionic channels) through which leave or enter, ions, mainly: sodium, potassium and calcium, 
from or to the cell. This movement of substances tends to be passively driven by the 
difference or gradient of concentration; but an active process, that is, energy-consuming, 
prevents that a balance will be reached which would be fatal. In the cell membrane there 
are true 'bombs' that are responsible of restoring the resting potential, to levels compatible 
with life, causing the expulsion out of the cell, going against the concentration gradient, 
excess ions that tend to reduce the resting potential. 

So far we have briefly described the own electrical state of any cell of a living 
organism, but in the neuron and some other specialized cells, as in the heart, for example, 
other electrical phenomena occur and for this reason they are categorized as excitable cells 
or that may show a periodic electrical activity (automatic or not). 

A cell and fluid surrounding it, from the electrical point of view, are a capacitor. The 
extracellular fluid of predominantly positive charge and the intracellular liquid of negatively 
charged, form the plates or conductors of a biological capacitor, while the cell membrane is 
the insulating or dielectric material that separates the two conductors. 

In the neuron, when receives an electrical stimulus is produced a synaptic potential 
of low amplitude and long duration. The synaptic potential reaches the area of the body 
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where the axon is born (axonal cone), which senses if the potential reaches a critical value. 
If it not reached a certain threshold, re-enter a new potential which adds to the previous. 
This occurs until it reaches the threshold potential and then produced for a very short time 
(millisecond), the opening of specific ion channels that sharply increase the influx of sodium 
ion (positive) to 500 times, compared to inflow at rest towards the interior of the cell 
(negative). This sudden change of permeability of the membrane produces an electric 'lash' 
discharge, termed the action potential. This produces, something similar to the discharge of 
a capacitor, when put direct contact its two conductors, and the discharge begins in the 
axonal cone, for this reason, since electrophysiological viewpoint this axonic area is often 
known as the initial segment. This electric firing causes locally, a derived phenomenon 
called depolarization. Basically this phenomenon is a reversal of electrical polarity of the 
interior of the cell, being negative at rest, becomes positive. Something opposite, happens 
in the exterior. 

The depolarization is not an event that is limited to the place in which it occurs, but it 
spreads along the axon. This ensures that the disturbance caused by the action potential to 
be 'transported' as if it were a fluid wave, to the axon terminals (synaptic button). Each of 
these ends, most of the time have contact with the dendrite of another (s) neuron (s) through 
a union or neuronal synapses (axo-dendritic synapses). To a lesser extent, a neuron 
receives synapses may be located in the soma (axo-somatic synapses), and even in the 
axon (axo-axonal synapses). No matter where they are located, from the functional point of 
view, there are two types of excitatory synapses, as we have described: electrical and 
chemical. 

The electrical synapse represents the union of binding membranes pre and 
postsynaptic, through a communicant union. Its anatomical basis is the connexon of the gap 
junctions. A connexon consists of six connexin molecules (transmembrane protein), and 
constitutes a hemichannel, so that the gap junctions are composed of two hemichannels 
(Figure 12) 

The connexon is a channel through which the ionic current flowing directly from one 
cell to another. If the depolarization of the postsynaptic neuron reach the threshold potential, 
a new action potential is triggered which is independent of the amplitude of the signal (is 'all 
or nothing'), so that it presents no decrement. This type of joint allows rapid and direct 
communication between neurons achieving thus a synchronization by coupling. This type of 
joint is common in sensory nerve pathways where an immediate response to a stimulus that 
threatens the integrity of the organism is required. Also be present in the cell complex inferior 
olive of the medulla oblongata, where, as we shall see, are not regulated by the need for a 
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quick response, but by a voltage that comes from the deep cerebellar nuclei which exerts 
on these unions an inhibitory effect (electrotonic coupling). 



CLOSED OPENED 



Fig. 12 GAP JUNCTION - HEMICHANNEL DETAIL (based on Smith, 2002, p. 161) 

The chemical synapse is not a direct union as the above, but it is done through the 
synaptic space. 

The major electrical activity of excitable cells such as neurons could be viewed as a 
surface or membrane phenomenon, but also as a trigger condition of deep activity, the 
release of neurotransmitters. 

When depolarization wave reaches the axon terminals (synaptic button), open some 
ion channels that cause a calcium influx into the cell, which in turn, releases the contents of 
a number of synaptic vesicles within the synaptic union. Such vesicles or sacs containing 
the neurotransmitters 7 . 

In the membrane of the postsynaptic neuron there exist a proteins that act as 
receptors (neuroreceptors) of the neurotransmitters and are responsible for the response of 
the postsynaptic neuron. There are two basic types of neuroreceptors: a) those that act 
directly on ion channels, and b) those who do through of 'intracellular messengers' causing 
a transduction or amplification of signal. In any case, once the specific neuroreceptor 
reaches the neurotransmitter occurs a rapid opening and closing of various ion channels or 
generates a depolarization called excitatory postsynaptic potential, which is a gradual 
potential whose intensity is stimulus dependent; or else produce hyperpolarization (reverse 

7 Neurotransmitters: biomolecules synthesized in the soma of the presynaptic neuron, that after traveling 
adhered to the axonal cytoskeleton from the soma to the synaptic button are discharged into the synaptic cleft. 
(Author's Note) 
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situation to depolarization) called inhibitory postsynaptic potential. The latter situation occurs 
in inhibitory synapses, in which not is generated an action potential since the resulting 
synaptic voltage it moves increasingly away from the threshold potential. 

The postsynaptic potentials are of low amplitude, long duration, and generate a delay, 
that is, do not generate an immediate response. They exhibit the phenomenon of synaptic 
fatigue if presynaptic neuron stimulation is achieved by high frequency by depletion of the 
contents of the vesicles, and furthermore, are environment-dependent since are used 
extracellular substances. 

For further communications are possible, by chemical means, is necessary to remove 
the neurotransmitter from the synaptic cleft. This is done in three different ways: a) by 
diffusion to extracellular fluid that leads it away of the neuroreceptor, b) by chemical 
inactivation, and c) by uptake by the pre-synaptic neuron. Reuptake of the neurotransmitter 
allows the recycled for future use. 

1.2.2. GENERIC PERCEPTIVE DEVICE 

The cerebral cortex located behind the fissure of Rolando, and that is distributed 
between the parietal, temporal and occipital lobes is the recipient of cutaneous-kinesthetic, 
auditory-vestibular, and visual stimuli. (Figure 13) 

The mentioned cortices have a primary or projection area, where we can observe a 
significant development of the granular layer or fourth cortical layer, which is the one that 
receives the inputs from the thalamic nuclei. These primary cortices are called somatic- 
topical, because their afferents coming different parts of the body, ending in specific 
locations which are organized spatially and functionally according to their importance. 

Surrounding the primary areas are described areas receiving secondary connections 
of different cortical areas, converging on them originated stimuli in different places, but they 
are related to a particular sensory modality. Also is described a tertiary area surrounding the 
primary and secondary sectors that is dedicated to integrating perceptual processes of 
different sensory modalities, so it is usually assigned in an arbitrary manner, part of the task 
of reflecting reality as object of knowledge, with which it is intended that a simple conditioned 
reflex activity is transformed, without more, in a superior nervous activity that link an unclear 
way the consciousness and objective reality. 
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Fig. 13 DISTRIBUTION OF THE PRIMARY CORTICES 

To the perceptual system, in a very general way, we will assign as function, the 
analysis, synthesis or coding of the inputs that by the sensory pathways reaches the cerebral 
cortex. We will not detail, as we have already mentioned, the physiological processes 
involved in the perception of different stimuli, rather, we will propose an inert device that 
suggests one way, among many possible, to account for what enters to the system and how 
all of this influx is channeled into the formation of psychic structure. The relevance of this 
gadget was based on an earlier work (Salatino, 2012), so we dedicate here only to sketch 
his alleged operation and the consequences of that. 

Its headquarters would be at the level of the basal ganglia which have anatomical 
and cellular arrangement that lends itself to imagine there the place where with the behavior 
of a finite automaton, would be carried out to identify the 'perceived patterns'. 

The basal ganglia are gray nuclei that are present in the brain of mammals, birds and 
reptiles, suggesting the importance that has in terrestrial vertebrates in the planning of 
voluntary motor strategies for a particular purpose, then of 'interpret' the information coming 
through the senses. 

These nodes are the source of the information received by the extrapyramidal 
system, that is, the set of routes that serve to the automatic control of voluntary movement. 
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Fig. 14 BASAL GANGLIA (based on Wilson, 2004, p. 361) 

References: NC = caudate nucleus - CO = cholinergic interneuron - GA = GABAergic interneuron - GPe = 
external globus pallidus - GPi = internal globus pallidus - SNr = reticular substantia nigra - SNc = compact 
substantia nigra -1 = activation - 0 = inhibition 

The great structures (Figure 14) are the striatum, comprising the putamen and 
caudate nucleus, the globus pallidus, formed by their external part and their internal part 
and the substantia nigra 8 , composed of the reticular part and the compact part. In the above 
scheme I have ignored some nuclei such as the subthalamic nuclei, for example, for 
didactical purposes only. 

The main sources of inputs to the basal ganglia are the cerebral cortex and thalamus. 
Are described two circuits: Direct one (facilitator) and an indirect (inhibitory). In the first, the 
striatum inhibits the globus pallidus which leads to a lack of inhibition of the thalamus 
allowing the thalamocortical fibers stimulate and facilitate the cortical activation. In the 
indirect system the subthalamic nuclei (absent in the figure) project to the globus pallidus, 
activating fibers, leading to an inhibition of the thalamus and therefore decreases the cortical 
activity. These mechanisms are responsible, as we shall see, of the 'management' of the 


8 The substantia nigra, although not a basal ganglia, given their important relationships with these nuclei is 
considered in this study as if it were. (Author's Note) 
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information coming through the senses and reaches the cortex by thalamic pathway and 
that will help build psychic structure. 

As shown in the simple schema of Figure 14, there are multiple connections between 
the basal ganglia, either excitatory or inhibitory, and are these that enable the 'processing' 
of the information received in addition to regulating the entering from the cortex and 
thalamus. The putamen (in the striatum) is the recipient of the inputs and the substantia 
nigra is who processing the output. By this we mean that, if we assume the input stimuli from 
the pattern formed in a given environment, this pattern must be 'crumbled' so that it can be 
analyzed. This analysis is done following a predetermined sequence, the putamen indicates 
the start of said sequence and the substantia nigra the end. 

In the striatum there is a series of interneurons that connecting different cells within 
the same nucleus. We just highlight two of them for the interest that they will have when we 
will explain the operation of generic perceptual apparatus. These are: the GABAergic (GA 
in Figure 14) that comply inhibitory functions and the cholinergic (CO in Figure 14), large 
size and very small quantities (<2% of all striatal neurons) having some special features, 
such as: the long duration of action potential and the fact that present spontaneous activity, 
so it can be included in the category of 'pacemaker' neurons. (Wilson, 2004, p 387) These 
interneurons show two types of rhythmic discharges: simple spikes and 'bursts' of discharge, 
as well as, irregular discharges all of which are autonomous in their origin and alternate in 
their use. (Wilson & Goldberg, 2010, p. 135) 

The rhythmic activity of cholinergic interneurons is highly dependent on brain state, 
that is, the cortical rhythmic activity, which as we will have opportunity to analyze, varies 
according to the level of consciousness. It has been found oscillations of these neurons in 
three distinct bands : 1) from about 1 Hz , 2) 7-12 Hz , coincident with the oscillation 
frequency of the inferior olive ( Volkind & Llinas , 1973 ), and 3) gamma oscillations 30-50 
Hz, that coincide with the frequency ranges in which oscillates the thalamocortical system 
during wakefulness and REM sleep. (Llinas & Rivary, 1993). The last two oscillation bands 
of the cholinergic interneurons serves to establish with a high degree of plausibility, that this 
'third pacemaker' 9 that we consider as part of psychic functioning, would be responsible for 
'reading order' of the perceived patterns and coordinate with consciousness level existing at 
the time of perception. 


9 The other two pacemakers are the thalamocortical, and the inferior olive. 
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1.2.3. OLIVECEREBELLAR SYSTEM 


The synaptic junctions between climbing fibers and cerebellar Purkinje cells (PC), are 
one of the largest in the CNS of vertebrates. There are about 10 times more PC, that neurons 
of the inferior olive (10), and on average, each neuron 10 produces 10 climbing fibers. 

The axons of the PC are the only afferents of the cerebellar cortex and terminate in 
the vestibular nuclei of cerebellum and other related through an inhibitory synapse. 

The activating of a climbing fiber causes an excitatory response called complex spike, 
as opposed to simple spike that produce the activation of other cerebellar fibers, the parallel 
fibers. 

Neurons of the cerebellar nuclei are of two types, excitatory and inhibitory, in a 
proportion of 50% for each and are the only output of the cerebellum. The inhibitory axons, 
return in full, after making contact with neurons of the contralateral 01 in a structure called 
the glomerulus. Each glomerulus receives 5 to 8 dendrites of different neurons in the 01. 
The neuronal coupling is dynamically regulated by the inhibitory derivation. The other half 
of the nuclear system of the cerebellum is projected as excitatory outputs that connect to 
the brain stem, spinal cord and thalamus. (Figure 15) 
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Fig. 15 DIAGRAM OF CEREBELLAR BASIC CIRCUIT OF A MAMMAL 
(Modified of Llinas ef al., 2004, p. 285) 

References: C = basket cell - E = stellate cell - CP = Purkinje cell - G = granular cell - CG = Golgi cell - NP = 
cerebellar deep nucleus - 01 = inferior olive - FP = parallel fiber - FM = mossy fiber - FT = climbing fiber - ©= 
excitation - ©= inhibition 
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There are three main circuits in the cerebellum, as you can see in the figure above: 
two in the cortex where are involved the afferent fibers, and one in the white matter where 
is involved the deep nucleus. 

Mossy fiber circuit: when a mossy fiber is stimulated through the granular cell and the 
parallel fibers, the excitation propagates to Purkinje cells, but also to the basket cells and 
stellate cells, both inhibitors. The latter produces a strong inhibition around the activated 
cells causing a marked contrast between the cells that are activated and which not. 
Simultaneously, the parallel fibers and mossy fibers activate the Golgi cells. These cells 
exert its inhibitory effect on granular cells eliminating any activity in their parallel fibers 
(negative feedback), thereby achieved ultimately, the brief activation of a relatively large 
population, although well defined, of Purkinje cell. 

Climbing fibers circuit: each Purkinje cell receives one and only one climbing fiber 
from the inferior olive, although each axon of the olive is divided into about 10 climbing fibers. 

The distribution of axons olivecerebellar is not random, but remain aligned in the 
rostral-caudal axis and are projected onto the cerebellar cortex in the same provision by 
dividing her into a number of areas that have a similar distribution. This distribution also 
extends to the cortico-nuclear connections that exist between Purkinje cells and the deep 
cerebellar nuclei. For example, the principal nucleus of the olive connects with the lateral 
side of the cerebellar hemisphere and also sends collaterals to the dentate nucleus. In turn, 
the dentate nucleus is the destination of the Purkinje cells of the lateral area of the 
hemisphere, which, through its GABAergic fibers (inhibitory) is projected again on the 
principal nucleus of the olive. 

The climbing fibers, besides Purkinje cells, they also activate Golgi cells which inhibit 
the entry by the mossy fibers. On the other hand, activate the basket and stellate cells with 
which circumscribe perfectly the activated Purkinje cells. 

Cerebellar cortex - deep nuclei circuit: the activation induced by mossy fibers also 
produces the excitation of the cerebellar nuclei (see figure). The activity of the cerebellar 
nuclei is regulated in three ways: 1) the excitatory input from the collaterals of afferent fibers, 
2) by inhibitory inputs from Purkinje cells activated by mossy fibers, and 3) entries from 
Purkinje cells activated by climbing fibers. The result is a complex sequence of activations 
and inhibitions that helps control the coordinated motor activity. 
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CEREBELLAR FUNCTION THEORY OF MARR 


David Marr (1968, p. 437) developed a theory of operation of the cerebellar cortex 
where suggested that the cerebellum "learns" to perform motor tasks. 

According to this theory, the cerebellum handles conditioned reflexes and learn how 
to generate a specific action in a given context. During learning a refined movement the 
required action must be 'explicitly shown' through the activity of the inferior olive, which 
brings information from brain commands (basal ganglia, etc.). The context is provided from 
the mossy fibers. Learning is carried out according to the plasticity law of Hebb. 

Donald Hebb in 1949 published the book “The organization of behavior” which 
became one of the most influential works in psychology and neuroscience. There is 
introduced the idea of a very particular synapse, which today is known as Hebbian or Hebb's 
synapses. This concept has survived intact to this day and has given rise both to the artificial 
neural networks as the most modern theories of brain functioning. Is an explanation of the 
functioning of the synapse based in the experimental work of Pavlov and Sherrington on 
reflexes and inhibition. 

The neurophysiological postulate of Hebb (2002, p. 62) assumes that the persistence 
or repetition of reverberating activity (or 'trace') tends to induce lasting cellular changes that 
target cell stability. This assumption states the following: when the axon of a cell A is near 
enough to excite a cell B and repeatedly and persistently takes part in the excitement, some 
growth process or metabolic change takes place in one or both cells so that the efficiency 
of A, as one of the cells that make firing B, increases. In this rule is based the basic algorithm 
of learning used in artificial neural networks, while explaining exactly how conditioned 
reflexes work and suggests a possible mechanism of memory. 

To develop a remembrance, the neural network 'holds' the association of a particular 
group of neurons by strengthening their previous weak links. Reinforced relationships allow 
neurons to fire together again. When a few are fired, induce their inactive neighbors to firing, 
being connected through relationships (paths or tracks - 'mnemic traces' of Freud) already 
transited. This is similar phenomenon to what happens with a row of dominoes falling 
crawling to each other to reach a destination that league them. By reviving an old pattern is 
recapitulating the original situation. 

According to the proposal of Marr, and through with Hebb's law, would be 
strengthened the synapses between granule cells and Purkinje cells activated by parallel 
fibers that carry the 'brain commands'. After learning, the context is only able to activate the 
corresponding Purkinje cells and trigger the complex flow of movements, considering that 
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each of its components 'make' the necessary context (proprioceptive, visual, auditory, etc.), 
for the next component which makes it clear that the 'temporal' is implicit in this theory. 

We can conclude that, according to the theory of Marr, mossy fibers provide the 
context and the Purkinje cell the movement (the content). When a given context is perceived 
and after having learned it firing the corresponding PAF 10 (pattern of fixed action). 

More recently (Uusisaari & Knopfel, 2011) have made new contributions, especially 
in relation to the deep cerebellar nuclei (NCP), both anatomically and functionally. These 
new findings suggest that, indeed, the NCP is not a mere relay station, but constitute a signal 
integration site or even a center of signal generation. The central role of adaptive information 
processing arises from the presence within the NCP of four different cell types that can 
generate spontaneous activity at different frequencies. 

Inferior olive circuit: outside the cerebellum, in the medulla oblongata, there is a circuit 
that has a decisive influence on the functioning of the cerebellum as a controller and 
regulator. This circuit is formed which between cells of the olivary nuclei. 

In Figure 16 we can see a detail four olivary neurons (CO) electrotonically coupled 
by gap junctions (UH). The electrotonic coupling (Llinas et al., 1974) is a special type of 
neural interaction by ionic coupling, which we saw when we talk on the electrophysiology of 
the neuron. 

Activation of the cells of the inferior olive (10) is followed by a prolonged inhibition of 
100 msec, approximately, which is then replaced by a rebound excitation. This organization 
of the inferior olive complex has functional implications as it would be a way to explain, 
through the electrotonic coupling, the generation of neuronal synchrony at a frequency of 10 
Hz. This organization of the 10 requires that olivecerebellar projection (climbing fibers) 
should cause an almost simultaneous activation of cerebellar nuclear cells and theirs 
corresponding Purkinje cells. 

The electrotonic coupling is not a massive phenomenon, but it is produced in certain 
groups of cells in a variable manner which leads also to be felt the influence of inhibitory 
inputs to the 10 which produce a selective decoupling, thus giving rise to a synchronization, 
as we shall see later. 


10 Concept developed by Llinas (2003, 155), who defines it as an automatic discrete motor function module, 
as a reflection something more elaborate and whose origins are neural networks that specify relatively fixed 
stereotyped movements that are rhythmic and often; fixity that occurs not only at the individual level, but on an 
entire species. (Author's Note) 
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MEDULLA CEREBELLUM 



Fig. 16 CIRCUIT OF THE INFERIOR OLIVE AND THEIR RELATION WITH THE CEREBELLUM 
(Based on Llinas & Welsh, 1993, p. 958) 

References: CP = Purkinje cell - UH = junction gap - 01 = inferior olive - NP = cerebellar deep nucleus - CO = 
olive cell - ©= activation - ©= inhibition - —» = autonomous cycle OI-CP-NP - © = autonomous cycle between 
01 and NP - 0, 1,2, 3 = different inferior olivary cells 


The inferior olive has the unique ability to combine excitatory and inhibitory inputs, so 
it is the center of learning and motor activity timer. This command of motor activity is based 
on three elements: a) neurons from inferior olive, are prone to generate rhythmic activity, b) 
are dynamically coupled in electrotonic form enabling them to produce different firing 
patterns that can be generated by chemical synapses of inputs, and c) this synchronous 
activity can be correlated with the initiation and proper performance of the movements. 

The live registers made in the 10 (Khosrovani et al., 2007) showed that most of its 
neurons are electrotonically coupled and tend to present subthreshold oscillations (85%). 
The frequency of these oscillations have been used to characterize four types of neurons. 
The type I (16%) (3) has, on the one hand, subthreshold sinusoidal oscillations (by stimulus) 
(7.2 Hz), and by another, of low-threshold Ca ++ (spontaneous) (1.9 Hz), type II (13%) (2) 
only sinusoidal oscillations (7 Hz), type III (56%) (1) calcium alone (1.8 Hz) and type IV 
(15%) (0) that does not reveal oscillations. 
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Fig. 17 DYNAMIC SYNCHRONIZATION OF INFERIOR OLIVE 
(based on Llinas & Welsh, 1993) 

References: 10 = inferior olive - UH = junction gap - 0, 1,2, 3 = olivary cells 

Figure 17 shows the dynamic synchronization of the inferior olive from the 
cerebellum. The olive neurons generated collectively spontaneous oscillations given the 
intrinsic properties of the cell membranes and the connection through gap junctions (UH) 
between them. These oscillations synchronize the generation of action potentials in different 
olivary neurons (for example , in neurons 1, 2 and 3 of the figure) at a frequency not 
exceeding 10 Hz, and the subsequent complex spikes thereby transmitting a certain pattern 
of synchrony supported in a precise electrotonic coupling in cerebellar Purkinje cells. The 
inhibitory fibers coming from the deep cerebellar nuclei separate them, so to speak, to the 
olive cells in functional groups so that some cells induce cerebellar synchronous oscillations 
at different frequencies (alpha , beta and gamma bands), such as cells 1, 2 and 3 of the 
example , and others however, the neuron 0 in the figure, does not. This continuous process 
allows coordinate the various movements. 

The inferior olive by firing a non-continuous wave train at a frequency lower or equal 
to 10 Hz, controls groups of neurons rather than individual neurons. (Kazantsev et al., 2003) 
. This activity is reflected in the physiologic tremor and the discontinuous nature of motor 
activity (Volkind & Llinas, 1973). 

For motor activity appear as continues is required a time of compensation of 100 
msec, which as mentioned above is the inhibition time that follows to activating the olive 
cells. This synchronization is possible given the dynamic activation of the cells of the deep 
cerebellar nuclei (inhibitory), which by feedback, modulate the electrotonic coupling between 
the neurons in the inferior olive during its oscillatory phase. Thus, the synchronization of 
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different muscles or synergistic muscles groups is achieved by generating in the inferior 
olive of a pattern of electrotonic junctions in different olivary neurons that transmit through 
climbing fibers the pattern of activation and the frequency with which it is given to very 
specific groups of Purkinje cells, according to a rostral-caudal topography very accurate. 

According to the above, we can see that the inferior olive rather than ' calculate ' the 
activity of a particular muscle group required to perform a specific movement dealing with 
signals coming from basal ganglia, and in turn from the thalamus and cerebral cortex to 
represent the parameters under control (the muscles) as spatiotemporal patterns, genuine 
motor patterns or movement-image as Freud called it 78 years ago. (Appendix B) 

We verified that the oiivecerebellar system is a refined controller of motor execution 
which can simultaneously handle a huge amount of coordination tasks required for that all 
muscles involved in a particular task, them to act synchronously and produce a smooth and 
proper motion. It is a fast and robust system that is able to self-organize of according to the 
demands of the environment. It has a high tolerance to external shocks, internal damage, 
and the difficulties that may present input channels of information. 

JACOBSON'S THEORY ON SPATIOTEMPORAL ASPECTS OF OLIVECEREBELLAR 
SYSTEM 

In his Doctoral Thesis, Jacobson (2009) proposes a model that shows that cerebellar 
output is governed by the temporal patterns generated by the oscillations of the inferior olive. 

The cerebellar cortex, however, is presented as the coordinator element of the inferior 
olive since by variation induced of the coupling between of the olive cells creates different 
temporal patterns. 

Before detailing the Jacobson model we will provide some details that the author 
gives us about oiivecerebellar circuit (Jacobson, 2009, p. 5). 

Cerebellar cortex: Purkinje cells (PC) are the sole output of the cerebellar cortex, are 
GABAergic cells and inhibit the deep cerebellar nuclei. The PC has two entries, the most 
powerful corresponds to that comes in the climbing fibers that causes their total 
depolarization, governed [among others] by the ion Ca ++ , and produces a complex spike, 
that through waves of multiple frequencies carries information spatiotemporal and an input 
that comes from the mossy fibers that provide its inputs to the PC through the parallel fibers 
of the granule cells, which produces a single spike. After a complex spike decreases the 
efficacy of the synapses of parallel fibers and is reduced the frequency of the simple spikes. 
This phenomenon is called long-term depression, and would be, the way that the inferior 
olive influence in the learning. 
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Neurons of the cerebellar cortex are of two types: projection neurons (Purkinje cells) 
and intrinsic neurons or interneurons. The latter was distributed in both, in the molecular 
layer (the most superficial) as in the granular layer (the most deep). 

Interneurons of the molecular layer are twofold: a) basket cells and b) stellate cells. 
Both are local inhibitory and receive their stimulation by the parallel fibers of granule cells, 
like of Purkinje cells. Since inhibition induced by these interneurons is due to a decrease in 
the synaptic potential, and a shortening of the required time window for synaptic integration 
in PC, the author suggests that there would be a "coincidence detector' mechanism, similar 
to that proposed by Llinas in the pyramidal cells of the cerebral cortex , that we discuss later 

Interneurons granular layer are: a) the granule cells b ) Golgi cells . D' Angelo et al. 
(2009) propose that the oscillations registered in this cerebellar layer can perform specific 
functions in the processing that the cerebellum makes of the signals, as well as, his high- 
frequency oscillations prepares the PC for the development of individual motor acts; the low 
frequency can allow coordinate complex motor sequences. 

Inferior olive (10): is a structure in which their neurons do not show chemical synapses 
that connect with their neighbors, but by electrotonic coupling through gap junctions. Each 
olive neuron is connected to other 50 neurons, approximately. Its ionic activity (dependent 
of conductance of Ca ++ and K + ) gives rise to two types of spikes: the Ca ++ (somatic) and the 
dependent of K + conductance (dendritic) , regulated by voltage. The interaction between 
these two conductances allow to the inferior olive generate oscillations at a characteristic 
frequency of 10 Hz 

It has been shown that in appearance, the inhibitory input (GABAergic) to the 10 from 
the deep cerebellar nuclei determining the spatiotemporal aspects of the oscillatory network 
given their ability to effectively decouple the network. (Jacobson, 2009, p. 12) 

The complex spikes of the PC arise from the action potentials generated in the soma 
of individual neurons of the 10. The analysis of complex spikes allows draw conclusions over 
the rhythmic activity of 10, considering that: 1) the spikes are limited to certain phases of the 
subthreshold oscillations, and 2) that the rate of propagation of the spikes of the 10 to the 
cerebellar cortex is relatively constant. 

It is postulated, according to the above, that the cerebellum predicts the time of the 
sensory events, including: visual tasks (turn our gaze), auditory (their duration), and some 
temporal aspects of speech perception. The time range will predict is between 10 and 500 
msec. (op. cit., p. 18) 
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Llinas in 1974 suggested that the 10 is the center of temporal control olivecerebellar, 
of the motor activity , and this was based on three main findings : 1.) The presence of 
electrotonic coupling between neurons ( Llinas et al, 1974 ), 2 ) the oscillatory properties of 
the neurons of the 10 ( Volkind & Llinas , 1973 ) , and 3) the possibility that the inhibitory 
inputs that surrounding the gap junctions, disengaging a pair of neurons of the 10 (raised by 
Spira & Bennett, 1972 , and confirmed by Lang et al., 1996). Thus, neurons in the 10 can be 
seen as 'conditional oscillators' that are under the control of GABAergic feedback from the 
deep cerebellar nuclei. To perform a movement, different muscle groups must be 
synchronized in their actions. The 10 provides a mechanism for temporal control 
(synchronization) using a clock that cyclizes to 10 Hz, controlled by the deep cerebellar 
nuclei, which ensures that only a relevant part of the 10 is coupled and oscillate. 

Given the apparent impossibility of covering, by the 10, the whole temporal range that 
handles the cerebellum (10 to 500 msec), with only 10 Hz, Jacobson proposed model which 
is based on a previous work (Jacobson, 2008 ) in suggesting that the activity of the 10 
determined the output of olivecerebellar patterns. According to this theory the temporal 
patterns are transported by the complex spikes of the neurons of the 10 and delivered in 
their cerebral cortical locations, through the deep cerebellar nuclei, by direct excitation of 
the 10 and by complex spikes that suppressed inhibition generated from the cerebellar 
nuclei. 

Are described four underlying principles to the ability of the olive circuit to generate 
temporal patterns: 1) the pace of olive spikes is tied to the subthreshold oscillations of olivary 
neurons, 2) the 10 neurons oscillate in a coordinated manner within a functionally coupled 
network in which all the neurons directly or indirectly are coupled, 3) the oscillations are 
propagated in the network by generating a variety of phase's differences, and 4) the net is 
functionally determined by the GABAergic input of uncoupling that comes from deep 
cerebellar nuclei. That is, the 10 is a controlled oscillator by the cerebellar deep nuclei. 

According to the principles listed above an entry to the 10 that comes from the deep 
cerebellar nuclei form a functionally coupled network that will begin to oscillate with a phase 
difference to determine the temporal pattern of output; by modifying of the network 
functionally will occur different temporal patterns; thus, the length of a pattern may be shorter 
than that of a normal cycle generating a unique pattern that includes only the intervals 
defined by phase differences between the network units. 
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Fig. 18 OLIVECEREBELLAR SYSTEM AS TIMER OF THE MOTOR ACTIVITY 
(based on the models of Loewenstein 2005 and of Jacobson 2009) 

References : SVO = perceived pattern - FP = parallel fibers - FM = mossy fibers - FT = climbing fibers 
FR = reticular formation - ES = simple spike - EC = complex spike - E = stellate cell - G = granulate cell 
CC = basket cell - CP = Purkinje cell - CG = Golgi cell - NCP = deep cerebellar nuclei - 01 = inferior olive 
PAF = pattern of fixed action - 1-7 = stages of olivecerebellar activity - FTec = complex spikes from the 
climbing fibers - CPX = deactivated Purkinje cell (down) - CPI = activated Purkinje cell (up) - ©= activation 
©= inhibition 


This model proposes that the cerebellar cortex, not only produces its own oscillatory 
activity, but that controls this activity in the 10 by reconfiguring the oscillating parts to 
generate an output temporal patterns required by the context. 

In Figure 18, based on what was presented by Jacobson, I propose a new theoretical 
model of functioning of olivecerebellar system. There you can see the different structures 
involved: the basal ganglia, where it enters the information from the psychic environment, 
the Cerebellum, with its cortex (working memory - storage of PAF in Purkinje cells) and deep 
nuclei (spatial encoding of your input), the Inferior Olive, where the PAF is prepared with its 
temporal pattern, and the fate of the PAF or effector (muscle, for example). 
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The proposed sequence of operation of the model would be as follows: © income of 
the context and are distributed 'spatially' in the cells of the deep cerebellar nucleus (NCP); 
© select 'topographically' the Purkinje cells (CP) according to the spatial pattern, and placed 
in the active state to the PC (CP 1 ) in case of a new contextual pattern, otherwise, leave 
them in an inactive state (CP I); © configured, inhibitorily, the spatial pattern and adjusts it 
to the Initial Input; © is projected the inhibitory pattern to the inferior olive (01); © generates 
temporal pattern that is transmitted to different locations through of the NCP; © is outputted 
to the temporal patterns; and © through of a complex spike (EC) the temporal pattern is 
transmitted to the PC, which if active, is 'remembered' as a new PAF and then of record their 
existence completes the task. If the existence of the PAF is detected is directly executed. 

While occurs all that has been told, they go to inhibiting, first PC (axons and dendrites) 
and then through the Golgi cells (GC), the granule cells (G), so that the system is ready for 
a new process. 

1.2.4. THALAMOCORTICAL SYSTEM 

The inputs to the thalamus go through two different processes: the controller that 
conducts sensory information, and the modulator, which determines how the message is 
transmitted to the cerebral cortex. The former can carry messages from the periphery and 
descending messages from the own cerebral cortex, and generally, these messages come 
from a certain area of the body or any other part of the brain. By contrast, the second type 
of process may act locally as the controller, but also the lack of a specific organization and 
therefore act globally. This approach is interesting because it tells us that the messages 
passing from one cortical area to another may also be subject to the same set of controls 
as the inputs coming from the peripheral senses. 

The thalamic task of modulation and control are possible due to formation with the 
cerebral cortex of an integrated and reciprocal net where are included both, the specific 
nuclei as,the nonspecific or reticular and are the origin of rhythmic oscillations that shows 
an EEG. 

Since 1990, Rodolfo Llinas, insists that consciousness such as locomotion is 
something that has more to do with an intrinsic activity than with the senses. Moreover, it 
suggests that it would be an internal functional status, oneiric simile, which is modulated 
rather than generated by the senses. (Llinas et al., 1998, p. 1841) 

These above statements of Llinas were based in a number of studies that were 
devoted to establishing what the fundamental difference between wakefulness and sleep . I 
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mean, what happened in these states of consciousness so different? This is based on a very 
interesting hypothesis which suggests that it is so important detect neuronal activity as its 
'silence' or apparent inactivity. To generate the necessary patterns that record the perceived 
the function of the nervous system requires that some neurons discharged while others are 
in an apparent idle, since the 'neural silence' does not imply perse, lack of participation, but 
that is indicating, as counterpart, the existence of the relationship pattern. Llinas (1984) 
showed that thalamic cells show a peculiar behavior when they are at rest. That is, when 
activated responds almost as any other cell but when they are inactivated, which is obtained 
experimentally by hyperpolarizing the membrane, after a period of time the thalamic 
neurons show a spontaneous oscillatory activity and can oscillate at different frequencies. 

The cerebral cortex receives sensory input from specific thalamic nuclei, but also the 
coming of the nonspecific thalamic nuclei which then returns information to them. The 
coordination of these inputs is essential to unify the perceptual act which is demonstrated in 
various lesions of both systems. Thus, when specific nuclei are injured, whose function is to 
bring sensory information to cortical layers III and IV, cause a deficit that is directly related 
to a specific input (visual, auditory, etc.) , However, if injured nonspecific nuclei there is no 
more consciousness of what is transmitted to the cortex by the specific system despite it 
being intact; that is, they can not perceive the entrance and thus respond to it. It is equivalent 
to cease to exist cognitively, because the intact specific entry is directly ignored. The 
nonspecific system then allows the unification, that is, allows contextualize the content of 
specific inputs. 

Studies conducted by Llinas and by other researchers indicated that during cognitive 
tasks consistent activity of 40 Hz is generated and was Llinas and his collaborators who 
showed that this activity reflects the resonant properties of the thalamocortical system, which 
was dubbed 'the signal that unifies' (Llinas, 2003 , p. 144), as it is not only involved in the 
primary sensory process but functions as a temporal conjunction that unifies perceptual 
experience. Moreover, it has also shown that the oscillations of 40 Hz are present at various 
levels of the CNS, such as the retina, olfactory bulb, the reticular nucleus of the thalamus 
and the neocortex. 

Relate waves at 40 Hz with awareness make this a discontinuous phenomenon, 
which is determined by the concurrence of thalamocortical activity. This oscillation is not 
only a factor of spatial organization (coherence and resonance of large groups of neurons, 
even the most distant) but temporary unification of their rhythmic activity. According Llinas 
this mapping generates temporary global cognitive activity, which is transformed in this way, 
in an intrinsic property of CNS. 
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Fig. 19 THALAMOCORTICAL CIRCUITS 

(based on Llinas et al., 1994; Llinas & Pare, 1997; and Jones, 2010) 

References: I, IV, V, VI = cerebral cortex layers - ©= activation - ©= inhibition 

Figure 19 shows two paired circuits, first, the specific that is where they arrive the 
sensory afferents (visual, auditory, etc.) to the dorsal thalamus (evolutionarily more recent) 
, whose neurons oscillate at 40Hz range, thereby establishing a resonant cortical to activate, 
on one hand, directly to the pyramidal cells and on the other, causing anterograde inhibition 
through activation of inhibitory interneurons to 40 Hz in layer IV of the cortex. The oscillations 
referred back to the thalamus by the collateral axons of pyramidal cells of the cortex layer 
VI, causing the retrograde inhibition to achieve the reticular nucleus. 

Second is the non-specific circuit (the oldest phylogenetically) that connect the 
intralamellar thalamic nuclei with the layers I and V of the cortex and the reticularis nucleus. 
From layer V of the cortex, returned the oscillations to the reticular nucleus and the 
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intralamellar nuclei. Here the oscillations are presented as a recursive activation in a ' burst' 
of 40 Hz, which as demonstrated by Llinas (1993) are responsible for the rostral-caudal 
cortical activation that was found in Magnetoencephalographic recordings during REM 
sleep. This cortical tracing it takes 12.5 milliseconds it equates to what Kristofferson (1984) 
called 'the cognitive quantum' and represent the minimum consciousness time required to 
cater the external world. Thus it was found that wakefulness and REM sleep was not differ 
in the level of consciousness, something that seemed obvious, since studies made in the 
waking state, showed the same phase shift of 12.5 msec of the bursts of 40 Hz, to move in 
rostral-caudal direction. The main difference between waking and sleep was that, during 
sleep, the oscillations at 40 Hz were not annulled by sensory input as in waking, that is, 
during sleep the external world is not perceived, because what could enter by the senses 
(the 'content' of Llinas) is not put in context, that is, it can not unify perceptual experience 
due to the hyperactivity of the intrinsic or nonspecific system, which non allows sensory 
information access to all the system to generate a conscious experience. 

To better understand the proposed by Llinas, we analyze some particular behaviors. 
In Figure 20 you can see what happens in the cortex by applying two simultaneous stimuli 
in the underlying white matter. When the stimulation frequency is low (10 Hz) the activity 
spreads horizontally away from the area of stimulation, however, when a high frequency 
stimulation (40 Hz or more) is placed, the activation area is shrinking and can be reached 
about the width of a cortical column (45 millionth of a meter). These results are in agreement 
with what happens, for example, during NREM sleep that slow rhythms (<15 Hz) that 
achieve a level of consistency that sometimes extends to the entire cortex are presented. In 
contrast, during states of activation, such as during wakefulness or REM sleep (40-50 Hz) 
can be observed very restricted patterns of coherence and in widely separated areas. It is 
essential to say that the 'silent' areas, between activation patches to 40Hz are generated by 
active inhibition. This was tested when it was observed that the pharmacologically block of 
the neurotransmitter GABA, these silent zones disappear, which supports the finding of 
Llinas (1991) that the cortical inhibitory neurons are able to oscillate at high frequencies, 
and if these neurons are coupled synaptically, and they firing synchronously, can generate 
a gamma band of cortical activity. 
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Fig. 20 GRANULARITY OF THE THALAMOCORTICAL ACTIVATION 
(Based on Llinas et al., 1998, p. 1845) 

References: I and IV = cortical layers - 10 ms = time from stimulation -10-40 Hz = stimulation frequency 

Another behavior that we analyze refers to simultaneous stimulation of pyramidal 
cells of the cortex by specific and non specific thalamic nuclei, which is known as 'temporal 
unification', or what integrates the content to the context according to the interpretation that 
gives Llinas causing the conjunction of the perceptual experience. 

Based on the work of Wang (1993), Llinas & Rivary (1993) proposed that the 
integration of all sensory information in a single cognitive state is possible by the temporal 
coherence of the inputs to the cortex, from the specific and nonspecific thalamic nuclei, 
establishing this coincidence as the basis for temporal unification. To test the hypothesis 
Llinas et al. (1994) implemented a network model of the thalamocortical circuit, consisting 
of four hypothetical neurons (P, NR, E and IN). (Figure 21) 

On the left side of Figure 21 one can see the model proposed by Llinas where the 
specific thalamic inputs are represented by E (content) that is projected to the cortical layer 
IV after issuing a side axon to the reticular nucleus (NR). The nonspecific thalamic inputs 
are represented by IN (context) that is projecting to the cortical layer I, after sending an 
collateral axon to the reticular nucleus. The reticular nucleus (NR) sends inhibitory 
projections, both cells of specific nuclei, as to the nonspecific nuclei. The cortical pyramidal 
cell (P) receives, in different cortical layers, the inputs from the specific and nonspecific 
nuclei, and also sent to these their projections plus a collateral for the reticular nucleus. 
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Fig. 21 COUPLED FIRING 

(Based on Llinas et al., 1994, p. 262; Larkum et al., 1999, p. 339; and Llinas et al., 2002, p. 454) 
References: E = Cell specific thalamic nuclei (Ventro Basal) - IN = Cell nonspecific thalamic nuclei (Center 
Laterals) - NR = reticular nucleus cells - P = cortical pyramidal cell - l-VI = cerebral cortex layers 
ICI = inhibitory cortical interneuron - GB = basal ganglia - T = thalamus - Str/Pu = striatum/putamen 
GPi = internal globus pallidus - e1/e2 = stimuli - ©= activation - ©= inhibition 


With this model, Llinas predicted three major aspects of this circuit: 1) the reticular 
neuron is essential for the organization of the thalamocortical resonance, 2) the pyramidal 
cell behaves as a coincidence detector for simultaneous activity on systems specific and 
nonspecific afferents, and 3) the cortical afferent pathway is critical to maintain oscillatory 
activity. 

Predictions made on the operation of thalamocortical circuit, from an artificial model, 
were met transforming a hypothesis into concrete reality as proved by the excellent work of 
Larkum (1999), the main results can be seen on the right side of the figure 21. There he is 
shown that nearly synchronous inputs (separated by only 5 msec) at proximal dendrites (el) 
and distal (e2) of a pyramidal neuron itself, causes a burst of axonal action potentials, while 
its inlet of same size to any of the regions alone or separated by more than 5 ms, not causes 
a burst. 

The complex interaction between initiation sites of dendritic and axonal described 
here is therefore a new cellular mechanism by which the behavior of firing of the output 
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neurons of the cortex can be modulated by synchronous synaptic inputs arriving in a 
pyramidal neuron in different cortical layers. Furthermore, selective inhibition can modulate 
the engagement of the two zones of initiation without reducing the ability of the neuron to 
download axonal action potentials. 

The intimate mechanism also predicted by Llinas has to do with the temporal 
coincidence between the back propagation of stimuli originating from the axon to the 
dendrites, and subthreshold stimuli entering to the dendrites in different cortical layer. This 
coincidence in time reflects intrinsic properties of the neuron by which it is capable of 
producing a burst of action potentials, and further certifies the mechanism discovered by 
Llinas where selective inhibition modulates the generation of automatic potentials 
(pacemaker cells) dependent of the activation of Ca ++ channels. The firing by feedback 
explains the mechanism by which two distant regions of the cortex may be coupled in their 
operation, which is what would happen with the specific thalamic input layer IV, and not 
specific to layer I. The absence of the latter results in cortical dysfunction while that its output 
coupled with the specific is, according Llinas, the base of cognition. 

Simultaneous activation of layer I and layer IV in the range of the gamma band (- 40 
Hz) through the inhibitory cortical interneurons (ICI) on the apical dendrites of pyramidal 
ceils is carried out in layers V and VI (Llinas et al., 2002, p. 453). The latter is critical, because 
for these two cortical layers represents, the VI, the return outlet to the thalamus, and the V, 
the main outlet to the rest of the CNS. In Figure 21 can also we see activating connections 
that depart from the specific and nonspecific nuclei to the basal ganglia (putamen and globus 
pallidus), before returning as inhibitors, to the same nuclei (op. cit., p. 451). The pyramidal 
cell is connected with the basal ganglia on the same side as do the specific nuclei, but not 
so with the nonspecific nuclei; this detail, charge relevance when we will discuss the 
differences between dreams and hallucinations. 

1.2.5. CEREBRAL CORTEX 

The neocortex, as we have seen, is described from the structural point of view 
through its most conspicuous aspect, that is, their disposal in horizontal layers, however, 
from the functional point of view the cortex is defined physiologically in columns or vertical 
modules, but not all cases are the architectural columns in the strict sense, they do represent 
three-dimensional long plates up to 0.5 mm wide. 

Most cortical columns are formed by: 1) the terminals of afferent fibers from other 
cortical areas and thalamus, and 2) the efferent fibers that terminate at other cortical 
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columns of the same hemisphere (association fibers), the same cortical area of the 
contralateral hemisphere (commissural fibers which pass through the corpus callosum), and 
subcortical nuclei in the brain, brain stem and spinal cord (projection fibers). (Figure 22) 



Fig. 22 VERTICAL ORGANIZATION OF THE NEOCORTEX 
(Based on Noback et al., 2005, p. 441) 

References: P = pyramidal neuron - E = stellate neuron - M = Martinotti’s neuron - DA = pyramidal apical 
dendrite - DB = pyramidal basal dendrite - CR = recurrent collateral of association - PAP = pyramidal axon of 
projection - AA = commissural axon - T = thalamic nuclei fiber -1, II, III, IV, V, VI = cerebral cortex layers 

The main points of entry to the cortex are the layers I and IV, while the main output 
is by layers V and VI. However, both the fibers of association as the commissural fibers they 
start from the layers II and III, ending at another place in the cortex, in the same or the 
contralateral hemisphere, respectively. The other major input to the neocortex is the group 
of fibers which come from the thalamus. The cortical outputs that go to the subcortical 
regions, they do this by the projection fibers that form among others, the bundles cortico- 
bulbar, cortico-reticular, cortico-pontine, cortico-thalamic, cortico-striatal, cortico-rubral, 
cortico-cord, etc. 

There are five basic types of neurons that make up the cerebral cortex: pyramidal, 
stellate, stellate pyramidal, Martinotti, and horizontal. Of these, the pyramidal neurons found 
in all layers except in the layer I, constitute the majority of the cell cortex. The body of these 
cells takes a form of a triangular pyramid, and also are characteristic, on the one hand, an 
extensive spiny and unique apical dendrite which is directed towards the cortical surface, 
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and secondly, that the basal dendrites are branched horizontally. The axon arises from its 
base and except for a few that are in layer II, the majority penetrates in the subcortical white 
matter. Of the branches which emits there is one that goes to the cortical surface outside 
the column (recurrent collateral, CR in the above figure), and as already mentioned the 
pyramidal axons are forming the association fibers, commissural fibers and projection fibers. 
Given the size of his body pyramidal neurons are classified into small, medium and large or 
giant (such as those of Betz of the layer V, as we saw above). Although the layer II is also 
called external granular actually consists largely of small pyramidal neurons. 

The stellate neurons are multipolar interneurons with star-shaped body and a short 
axon, which branches nearby. These cortical neurons are of two types, excitatory and 
inhibitory, which is morphologically characterized by having , first , a series of' spines ' on 
their dendrites something that in the latter lack; a further distinction is the neurotransmitter 
which produces each of the morphological variants, thus, the inhibitory they produce GABA 
(the main inhibitor of the cortex) so we also known as GABAergic, while that the excitatory 
they produce glutamate (the primary excitatory neurotransmitter), so it is also said to be 
glutamatergic . The stellate neurons adopt different forms so they are assigned several 
related names to these forms: double bouquet cells, spider cells, basket cells, etc. 

The stellate pyramidal neurons are characteristics of VI pyramidal layer, and like as 
the pyramidal, have an axon projecting to subcortical white matter. The Martinotti’s neurons 
are multipolar interneurons with a branched short dendrites and one axon that ascends to 
the surface of the cortex. 

1.2.6. LEVELS OF CONSCIOUSNESS 

As we have already stated, in this book, we consider only four levels of 
consciousness. Three of them are naturally identified in higher vertebrates (birds and 
mammals), according to the degree of cortical activity, muscular, autonomic (cardiac and 
respiratory rhythms) and behavior: 1) wakefulness, 2) REM sleep 3) NREM sleep, and a 
fourth, which represents the state of maximum attention. Also we assign, arbitrarily, to these 
levels a percentage of the 100% of consciousness: 1) 80%, 2) 50% 3) 10% 4) 100%. 


1.2.6.1. REGULATORY PROCESS OF THE LEVELS OF CONSCIOUSNESS 

Wakefulness is the result of modulation by the locus coeruleus (Aston - Jones et al., 

2007, p. 157) of the activation, that the ascending reticular system, produce on the 
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thalamocortical system. The so-called ascending reticular system (see Figure 2) originates 
from neurons from three different sources: brain stem, hypothalamus and basal forebrain, 
but also participate, as we shall see, other distributed neuronal groups in the midbrain. 
These neuronal groups through the release of many neurotransmitters (acetylcholine, 
serotonin, GABA, glutamate, etc.) , they depolarize the thalamocortical neurons and excite 
or inhibit cortical pyramidal neurons, eliminating, in this way, the own sleep rhythms and 
promoting an adequate level of consciousness to process sensory inputs, shoot or learn 
volitional processes, and perform cognitive activity . 

Alertness level is identified by the level of oscillatory activity in the cerebral cortex 
that is evident in the gamma band (30-80 Hz), beta band (20-30 Hz) and theta band (5-8 
Hz), appearing in the EEG with prevalence of signals of high frequency and low amplitude. 

When the sleep starts and during NREM sleep, cortical activity is slower and more 
synchronized, reducing voluntary muscle tone and cardiorespiratory activity. 

During REM sleep, which is that under physiological conditions, always preceded by 
NREM sleep, cortical activity is desynchronized, appearing again waves of high frequency 
and low amplitude, very similar to those that characterize wakefulness so this level of 
consciousness receives the nickname 'paradoxical sleep' because, despite being a deep 
sleep, the records show a large cortical activity in addition to penile erection, myoclonic 
spasms, and irregular cardiorespiratory activity. 

There is a series of neural networks that control and regulate the sleep-wake cycle 
(Figure 23A). Neurons related to the degree of cortical activity present in the waking state 
are distributed in the pons, in the central gray matter of the midbrain, the posterior 
hypothalamus, and the basal forebrain, including initially, in the reticular system upstream 
activator. Particularly the noradrenergic system of the locus coeruleus (LC) of the 
protuberance (red), the cholinergic neurons of the reticular formation of the brainstem (pons, 
and midbrain), and basal forebrain (white), the glutamatergic neurons of the mesencephalic 
reticular formation (orange), the dopaminergic neurons of the substantia nigra and the 
ventral tegmental area of the midbrain, the histaminergic neurons of the posterior 
hypothalamus (green), and serotonergic neurons in the dorsal raphe nucleus (blue). 
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Fig. 23 SYSTEMS THAT REGULATE THE STATES OF CONSCIOUSNESS 
(Based on Aston-Jones et al., 2007, p. 159) 

References: HP = posterior hypothalamus - LC = locus coeruleus - SN = substantia nigra - ATV = ventral 
tegmental area - TPP = tegmentum-peduncle-pontine nucleus - LD = latero-dorsal nucleus - FRM = 
mesencephalic reticular formation - CBA = basal forebrain - APA = anterior preoptic area - CC = corpus 
callosum - red = noradrenergic neurons - white = colinergic neurons - orange = glutamatergic neurons 
green = histaminergic neurons - blue = serotonergic neurons 


In Figure 23B can be seen that the systems that generate NREM sleep are distributed 
in the brain stem, in the medullary reticular formation, in the anterior hypothalamus, and 
basal forebrain. The predominant neurotransmitters are glutamate (orange) and GABA 
(magenta) 

In Figure 23C shows the structures involved in the production of the REM sleep, that 
is, the region caudal midbrain and rostral spinal cord, mainly the lateral portion of the pontine 
reticular nucleus. 
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The sleep-wake cycle seems to respond to homeostatic and circadian signals that 
originate in the hypothalamus, which inhibit the ascending reticular own system that promote 
wakefulness, and wherein, the neuronal release of norepinephrine, serotonin and histamine 
, decreases during NREM sleep and virtually disappears during REM sleep. 

It has been proposed to mediate the active inhibition of the network maintaining of 
the wakefulness, the GABAergic neurons of the preoptic area, of the periductal gray matter 
and of the solitary tract nucleus. 

Finally, the locus coeruleus (LC) is the modulator of the response that the 
thalamocortical system shows facing reticular system activity. The LC is the major source of 
noradrenaline in the brain. The spontaneous noradrenergic activity varies with the different 
levels of consciousness, but fundamentally, in the moments preceding the change of level. 
Thus, their activity decreases when fully awake, anticipating NREM sleep, resulting in a low 
rate for this level and increases dramatically in the moments before to wake up and get back 
into the waking level. It also increases the activity of the LC just before passing REM sleep 
to wakefulness, but this does not mean that this increase is responsible for the latter 
transition, but only participates in the transition from sleep to wakefulness. The level 
transition NREM sleep to REM sleep level is in charge of the reticular formation.(Lin et al., 
2011, p. 2500) 

1.2.7. MEMORY: ITS TYPES AND OPERATION 

The current neuroscience, given their strong cognitivist roots, that is, its deep ties to 
the computational metaphor is posed as a central theme, based on memory, how the 
information in the nervous system is encoded. Due to this biased approach the proposed 
solutions are accordingly; in fact, the only specific with what we have is represented by a 
number of theories and computational models of how it supposed to work memory. 

Depending on the 'evidence' provided by cognitive neuroscience and psychology, 
was built from the first, a taxonomy of forms of memory, seen at an earlier point, which was 
intended to link the brain structures for different types of memory, and on the other hand, a 
typology of the memory that begins with the theoretical construct concocted by Atkinson & 
Shiffrin in 1968, although coming from cognitive science, like taxonomy continued the 
hardest psychological or computational line. The above authors propose three types of 
memory (Figure 24) operating serially and have different temporal regimes, in terms of 
'retention' of information, hence the name of some of them: short-term and long-term 
memory. 
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Fig. 24 ATKINSON & SHIFFRIN MODEL (1968) 

Baddeley & Hitch (1974) contributed with other gadget, which they christened as 
working memory, which allegedly was used to describe the buffer 'online' that humans use 
to perform certain tasks and solve certain problems, and in some way replaced the short¬ 
term memory, given its more active nature, but in reality, like its predecessor only served to 
sustain the 'research' conducted from cognitive science applied to the study of the 'mind' 
and to develop computer models that simulated a process very well, despite that never be 
corroborated, remains one of the models that have survived in cognitive psychology to 
'explain' almost exclusively, how assumes that language is processed. 

From neuroscience, was initiated the study hippocampus as one of the most 
important places of the brain where memory resides. This took place on the work presented 
by Scoville & Milner 1957, performed on patients who were extirpated the hippocampus to 
try to temper their epileptic seizures. The removal of the hippocampus, alters sometimes 
permanently, recent memory (anterograde amnesia: the events of everyday life are not 
stored in long term memory); slightly the retrograde memory (in some cases), but leaves 
intact the earliest memory and acquired skills (language, walking, reading, writing, etc.) . 

The two major theories of hippocampal function and accompanying structures are: a) 
as a cognitive map (O'Keefe and Nadel, 1978), and b) as episodic memory (Cohen and 
Eichenbaum, 1993). 

We not analyze in depth the latest theories, just we do a simple sketch of each. The 
hippocampus as a cognitive map (O'Keefe & Nadel) purported to demonstrate that the 
hippocampus, as part of the brain is the neural core of mnemic system, suggesting some 
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indication over psychological representation (not psychic) of the space and indicate the 
existence of a context-dependent memory. 

These authors call the system that generates an absolute representation of the space 
‘cognitive map’ 11 , and identify it with the hippocampus, which would be an innate ability to 
objectively represent the world in three-dimensional space. 

As for the correlation between the structure of the hippocampus and these cognitive 
maps are provided 'evidence' that exist in the CAi region of the hippocampus (see 
anatomical description above), 'units' of 'place' and 'displacement' or that is, spatial receptive 
fields in neurons of complex firing. These neurons increased their firing rate when the animal 
is in a specific place in the environment. The 'place cells', firing in different parts of the 
environment such that the whole environment is 'represented' by the activity of the cell 
population. It is believed that these cells would be in the regions CAi, CA3, and the dentate 
gyrus. Over time they have come to describe: net cells, boundary cells, head direction cells, 
and spatial vision cells. 

In 1996 Skaggs & McNaughton, partly corroborated the above by recording action 
potentials of neurons in hippocampal CAi region of a rat, over a period of sleep, prior to 
physical activity and during the sleep subsequent thereto; which consisted traverse a 
triangular track several times with meal breaks in certain places. They demonstrated that 
the records during subsequent sleep activity reflected exactly the temporal patterns of 
activity that occurred during the experience that preceded the interval of sleep. (Figure 25) 
This mechanism, they assign it to the presence in various parts of the hippocampus 
to a form of modification of hebbian synaptic known as 'long term potentiation’. 

In 1993, Eichenbaum & Cohen proposed a distinction between declarative and 
procedural memory based on original research and the symptoms of patients with amnesia 
presented by Scoville & Milner in 1957. In this paper, the authors offer a description of two 
types of memory representation supported by two different systems: the hippocampus- 
dependent, and the hippocampus-independent. (Eichenbaum & Cohen, 1993, p. 55) 

This leads them to establish an anatomical characterization of declarative memory 
system, which according to these researchers, consists of three brain structures: 1) the 
cerebral cortex, 2) the parahippocampal region, that would act as a focal point for entries 


11 This term was first used by behaviorist Edward Tolman (1948), to define what he believed was learning, that 
is, no connections stimulus-response as Skinner said, but construction in the nervous system of sets (or 
patterns) that function as cognitive maps that represent an array of environmental field that is established in 
the rat brain [his studies were made by observing the behavior of rats running labyrinths]. The researcher 
suggested that cognitive maps could be part of the psychological mechanisms used by humans in learning. 
(Author's Note) 
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neocortical and mediated by the two-way communication between the hippocampus and the 



association areas, and 3) and hippocampus itself. (Eichenbaum, 2002, p. 214) 

Fig. 25 SPATIAL FIRING PATTERNS OF CELLS IN THE CA1 REGION OF THE RAT 
(Based on Skaggs & McNaughton, 1996, p. 1871) 

References: A rat crosses several hundreds of times in the direction of clockwise, a triangular track, stopping 
at half of each side to ingestion a portion of food. The black dots indicate the positions of the head, while the 
colored dots indicate the action potentials of each of the seven recorded neurons. 

The flow of 'information' within the hippocampal memory system, which they 
characterized as 'relational' is ensured by the existing bidirectional connection between its 
three main components. The cortex provides specific information through the medial 
temporal lobe, which is manipulated in two stages, and the product of this manipulation is 
intended to influence the same cortical areas that provided the original entries. Based on 
these anatomical findings, conclude that the role of the medial temporal lobe [where are 
housed these structures] is to improve the storage of, or to change the organization of 
cortical representations, adapting its nature. 

Despite the large theoretical/empirical development that Eichenbaum & Cohen give 
to their model, there is little that contribute in terms of the intimate mechanisms of memory 
storage, as not be to invoke the long-term potentiation, to explain the proposal made by 
Hebb. 

On semantic memory (storing information about the facts and language) which 
together with episodic memory (storage of specific personal experiences) form declarative 
memory, we have few comments, perhaps because it is here where neuroscience and 
cognitive psychology are more distanced from neurobiological evidence and psychic reality. 

Proposed by Endel Tulving in 1972 when he distinguishes it of episodic memory, 
basically, because the semantic memory is used to store temporary episodes or events and 
spatial relations, while the episodic memory is necessary for the use of language. 
Characterizes her as a 'Mental thesaurus', that organized the knowledge that a person 
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possesses about words and other verbal symbols, their meaning and referents, about 
relations among them and about rules, formulas, and algorithms for manipulating such 
symbols, concepts and relationships. (Tulving, 1972, p. 386) 

The main difference that sets Tulving between episodic and semantic memory is that 
the first is based on autobiographical information, and the second in cognitive references. 
The only drawback is that such 'cognitive references' not are structures that belong to the 
psychic apparatus, but only , logical constructs that agree with the concept of logical thinking 
that manage cognitive science, which they not contribute absolutely anything to help 
understand the operation of human memory. On the other hand, conspires against with the 
existence of semantic memory, the not having a specific neurobiological support, except the 
proposed by several investigators invoking the existence of a 'psychological space' that is 
projected onto a 'neurological space' thus giving, almost magical way, a conceptual 
organization of all our knowledge. 

This 'neurological space' is a reality that no one dares to characterize, except for 
vague references to 'association areas' of cortex and places associated with language 
processing. But perhaps the most important problem is in the research being done on the 
subject. 

Any serious investigation must have a concrete object of study and a scientifically 
accepted method for analysis. Cognitive science, on the study of semantic memory, set as 
an object of study 'concepts' and how they are stored and managed; theoretical constructs 
that are based on the logical notion of category. In other work already discussed the 
inappropriateness of such election (Salatino, 2012, p. 359). Regarding the method used 
should be reviewed because it is based on ad hoc computational models, where the 
'concepts' are common, although they lack precisely what we wish to study: the meaning. 

The procedural or declarative memory is one that participates in the 'storage' and the 
memory of motor skills, the learning takes place without the participation of consciousness. 
(Eichenbaum, 2002, p. 237) 

Brain structures that are assigned to control this type of memory are: the basal 
ganglia (mainly the striatum), the brainstem, thalamus and cerebellum, (op. cit., p. 239) 

It is considered that this type of memory is responsible for the formation of habits, 
and it has been suggested that its function is secures after a period of REM sleep as the 
above for declarative memory, something this latter, which was dismissed in a paper 
published by Siegel in 2001, where it is shown that both the interruption of the REM sleep, 
as its suppression by drugs, did not cause any mnemonic deficits. (Siegel, 2001, p. 1063) 
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A final words for the emotional memory that which is assumed for storing the 
emotional experience. (Eichenbaum, 2002, p. 262). According to Eichenbaum (and all other 
researchers who are dedicated to these issues), the first proposal of a brain system 
dedicated to emotional management was provided by James Papez in 1937, which is 
absolutely incorrect. The first contribution did it the neurobiologist and German-Argentine 
philosopher Christofredo Jakob, who in 1911 and 1913 published works where a set of brain 
related neural structures that are part of the limbic system, were used to control of emotions. 
This pioneering work in the field of worldwide neurobiology was looted as not only he was 
not given him his authorship (despite being published in Spanish and German, and duly 
disseminated), but James Papez in a paper published in 1937, it attributes to himself this 
circuit involved in emotions, in fact until today is known worldwide as the 'Papez circuit', and 
as if that was not enough humiliation, in 1949 Paul D. MacLean became world famous for a 
job in publishing as its own, the name 'visceral brain' for this circuit, being that was first 
proposed by the same Jakob. It is clear that not only our Malvinas Islands were the subject 
of anglophile piracy. (Triarhou & del Cerro, 2006, 185). 

In his monograph of 1913, Jakob concluded that "since the opossum to the human 
beings, hunger and love are living in the limbic cortex, and thence categorical imperatives 
that form the individual temperament and affection are issued", is seen conclusively the 
coupling of the temporal rhinencephalon with the emotional and affective behavior. 

Ultimately, the emotional memory is restricted to the physiology of the limbic system 
with greater emphasis on the amygdala, but not mediate any outline of mnemonic 
mechanism itself. 

CHAPTER 2 

LOGICAL-TRANSCURSIVE BASIS OF ELECTROPHYSIOLOGICAL FUNCTIONING 
INTRODUCTION 

To understand the functioning of a neural network is so important to know the 
characteristics of each intervener neuronal type (Llinas’s law, 1988), as the synaptic mode 
that relates them. 

In this chapter we will see, in general, certain electrophysiological characteristics of 
some neurons that can be emulated by the Transcursive Logic, which comprise: a) the 
electrical coupling between neurons, b) the ionic conductance which is responsible for 
neuronal excitability, and c) the autonomous oscillatory electrical properties. 
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The characteristics mentioned in the previous paragraph give to the neurons ability 
to act as either an oscillator (pacemaker), or as a resonator responding to certain 
frequencies to fulfill the tasks of a modulator. 

The pacing and modulation have different implications in the CNS: 1) determine their 
functional states (waking, dream or level of care), 2) handle both the psychic time (temporal 
wedge - Cognitive 'quantum'), and neurological motor coordination, and 3) specify the 
degree of connectivity between neurons. 

In 1984, Marder, demonstrated the role of the electrical coupling in neural circuits. 
Using a photochemical technique 'neuronal suppression' could determine not only how 
different neurons are connected, but also the function of a given neuron. 

Electrical coupling was already known since the work of Bennett (1972), but what 
Marder provides is related to the fact of proving that neurons are electrically coupled to the 
power register more than one neuron simultaneously, as well as, detection of presence of 
such couplings in neural networks where their existence was unknown. 

The researcher proposes that electrical coupling between neurons has two main 
functions: a) increase the speed at which a nerve impulse is transmitted between neurons, 
and b) synchronize their activity, that is, make them firing in phase confirming a task of 
modulation. It further suggests that, theoretically, it is possible that electrically coupled 
neurons, that release in different circumstances, different neurotransmitters of opposite 
synaptic action (excitatory / inhibitory), can act as a 'switch' to change the 'sign' (+/-) of the 
action. 

Marder, in 1998, shows that beyond improving speed driving and fulfill modulating 
functions, the electrical synapses show a rectification phenomenon, that is, allow the 
passage of current in only one direction. This mechanism serves to explain the ability of 
some neurons to detect coincidences of stimulation, as evidenced by Edwards et al. in 1998, 
and confirm the plausibility of the model of pyramidal neuron of the cortex proposed by Llinas 
et al. in 1994, as we've already discussed. In 2008, Marder, provides new evidence over of 
rectifying present in some electrical synapses and confirms that it is the result of differential 
contribution made by each hemichannel of gap junction, typical in this type of synapse as 
we saw. 

Invoking all previous investigations, we can make a perfect parallel between 
electrophysiology of electrical synapses and Transcursive Logic (Figure 26). 
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Fig. 26 ELECTRIC COUPLING AND RECTIFICATION 

References: 0 (►) = ionic synapse (chemical) -1 (^voltage dependent synapse (electric) - O = superficial 
level (electric) - 0= deep level (chemical) - -*= rectifier 

Figure 26 seeks, in a figurative way, represent the neuronal arrangement described 
above in the inferior olive. (Khosrovani et al., 2007). 

So, neuron 01 (1) has an 'chemistry' entry (0) and a 'electric' output (1), allowing it to 
spontaneously oscillate at 1.8 Hz; the neuron 10 (2) has a 'electric' input (1) and a 'chemistry' 
output (0), allowing it to oscillate as a result of electrical stimulation received, to 7 Hz; the 
neuron 11 (3) has a 'electric' input (1), and a 'electric' output (1), the which oscillates at 7 
Hz, but also can induce spontaneous oscillations in another neuron. Finally, neuron 00 (0) 
no oscillations of any kind, which is likely due to acts both its input (0) and its output (0) as 
an ordinary chemical synapses, and as we saw, they represent 15% of all neurons in the 
inferior olive. 

Neurons 01 and 10 are electrically coupled, which gives rise to a number of significant 
events. First, is produced a phenomenon rectification that ensures unidirectional stimulation 
(01 —>10), and second, allowing it to take effect on the GABA-induced uncoupling from the 
deep cerebellar nuclei, so that it behaves as a 'switch' that 'inverts' the level; that is, change 
from superficial level, predominantly electric, or that responds to a stimulus to the 'deeper 
level' of chemical nature, that is, dependent of ions such as Ca ++ that allow spontaneous 
oscillation. Finally, it allows a kind of synchronization phase difference as proposed by the 
model already seen of Jacobson, which gives something like an absolute simultaneity 
between 'space' and 'time' , thus ensuring the generation of precise temporal patterns that 
regulate motor activity (PAF). 
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The olivary neurons, thus arranged, kept an absolute relation to the PAU or the 
universal autonomous pattern proposed by Transcursive Logic. 

Llinas taught us, (1988) that a neuron in mammals it is not only the 'ideal' cell that 
helped unravel Bernstein (1868), Hodgkin & Huxley (1952) and Coombs, Eccles & Fatt 
(1955), but, represents a dynamic element that has a wide range of electrophysiological 
properties that allow to manage different ionic conductances either dependent on a voltage 
level, or a ligand. 

Among the electrophysiological properties of neurons in the central nervous system 
(CNS), Llinas highlights its spontaneous activity, which is closely linked to the ionic 
conductances activated by voltage, in particular, known as low-threshold Ca ++ , initially 
identified in cells the inferior olive (10). 

Spontaneous activity in question has a particularity, and that is inactive during the 
resting potential and is reactivated during membrane hyperpolarization. The latter is a 
behavior that seems paradoxical, because it contradicts the neurobiological dogma which 
states that the membrane depolarization from the resting potential, increases excitability, 
whereas hyperpolarization decreases it. Obviously, the dogmatic is an oversimplification, 
since in the 10 subthreshoid depolarizations may produce action potentials superimposed 
to despolarization or hyperpolarization. This phenomenon allows to consider CNS neurons 
as true oscillators or unicellular resonators. 

The conductance Ca ++ ions as the other ions are organized so as to allow the auto- 
rhythmicity to a nerve cell. Moreover, as the dynamic of these conductance, in some cells, 
responds to certain frequency may be considered as resonators. A paradigmatic example 
of this are the 10 cells, which tend to respond to frequencies that are directly modulated by 
their intrinsic electrical properties, which we have seen in the previous chapter. 

Llinas (1988) invoked the birhythmicity (Decroly & Goldbeter, 1982) as justification 
for the two different modes of oscillatory behavior showing thalamic neurons, and even 
neurons in the 10. To this, was based on the model published by Moran & Goldbeter in 1984 
(Figure 27 (b)), which although is it supported by the analysis of the particular property that 
some chemical or biological systems to show a sustained oscillatory behavior their findings, 
as demonstrated in several works Llinas and the authors of the model (Goldbeter & Moran, 
1988), are comparable to the qualitative explanations of neuronal oscillatory behavior. 
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Fig. 27 BIRHYTHMICITY - MORAN-GOLDBETER MODEL (1984) - PAU 

References: AS = substrate (and their variations v) - P = product - E1-E2/(E) = allosteric isoenzymes 
U = union for differences - D = separation by the resemblances - O/a = superficial/deep levels 
> = negative feedback (order) - <3 = positive feedback (+) (disorder) - <3§§)= content - (§§©= context 
©= bifurcation - ®= dissipative structure 

This model is justified by the coexistence of two stable limit-cycles that become 
evident through the established relationship between two variables (substrate and product) 
regulated by an enzyme or allosteric isoenzymes (Goldbeter, 1996, p. 116). 

The phenomenon of birhythmicity is a pattern of temporal self-organization that arises 
from the coupling of two oscillatory regimes, one of which operates around a stable 
imbalance controlled and regulated by a negative feedback (recycled product P on substrate 
S in the model) so that an ordered state is validated , while the other arises from a sudden 
and intense disturbance, which may well be, or a variation in the contribution of S (AS) which 
in the previous system was stable, or an induced and maintained by a variation (bifurcation) 
in the behavior of the system which is produced by being away beyond a critical limit, of the 
point of stable imbalance that was altered. The latter generates a positive feedback (+ in the 
model) which forces the system to solved by a dissipative structure (Prigogine, 1977) again 
to find a level, although more complex, of stable disequilibrium allow it to continue operating. 
(Figure 27, (a)) 

There are three aspects that are always linked in a dissipative structure: function 
(which can be represented, for example, by chemical reactions), the spatiotemporal 
structure resulting from the instabilities, and fluctuations that trigger instabilities. The 
interrelationship of these three aspects can explain phenomena that usually remain out of 
reach of the observer, such as for example, achieving 'order' through fluctuations. (Figure 
28) 
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Fig. 28 DISSIPATIVE STRUCTURE (Prigogine, 1977) 

The figure above tells us the establishment of two 'cycles', one 'external' oscillating 
about a point of stable disequilibrium (near to equilibrium) product of movement of 
asymptotic approximation (negative feedback) that shows a certain order, and, another 
'internal' cycle, hidden, product of a movement of exponential dispersion that oscillate far 
from the equilibrium point (positive feedback), caused by a sudden disturbance, which can 
produce a chaotic state in the system, and is solved in two ways: or adapts it to caused 
disturbance generating a dissipative structure that allows transact the disorder and achieve 
the 'emergency' of a state of more complex order, approaching a new equilibrium point, or 
the system 'it dies' (is stopped) for having found the absolute static equilibrium 
(thermodynamic), to the quit of oscillate or fluctuate. 

Any living system present a similar behavior to that described (the great contribution 
of Prigogine), and the fluctuations writes their 'evolutionary history', its future. Nerve cells, 
like all living tissue are also affected by this behavior, which helps to explain the findings of 
Llinas regarding its oscillatory regime, and the analysis that the Transcursive Logic, makes 
him as shown in Scheme (a) of Figure 27. There are established two oscillatory circuits, 
superficial one (1) (2) (3) that oscillates near equilibrium and represents the ' appearance ' 
or the ' content' proposed by Llinas and that in the thalamocortical system is managed by 
the specific nuclei, and a 'deep oscillator' (5) (6) (7) that oscillate far from equilibrium and 
represents the 'continent' or 'context' of Llinas, that in the thalamocortical system is managed 
by the nonspecific nuclei circuit. There is a splitter (4) that produces the passage of the 
superficial cycle to the deep cycle, and a dissipative structure (8) that solves the system 
return to a more evolved point nearby to a new stable imbalance. 

The active presence of these two oscillators allow, for example, that a neuron 
becomes a "pacemaker" as is the case of 10 neurons, that oscillate to 10Hz thus regulating 
all motor activity (physiological tremor), or be transformed into a modulator (resonator), as 
are the same olive cells, when they generate different temporal patterns that control fine 
movements, causing cerebellar Purkinje cells oscillate at different frequencies, or are 
transformed the neurons on simultaneity detectors, as the thalamic neurons, that are related 
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with cortical pyramidal cells interrelating 'content' and 'context' or 'continent', thus giving rise 
to the psychic activity. In the latter case, both oscillators operate at the same time. 

We have reviewed and checked the correspondence between the intrinsic properties 
of neurons and the principles of Transcursive logic (TL), in generating rhythms (pacemaker 
and resonator), as well as, in the detection of simultaneity both absolute and which observed 
in the olivecerebellar system of volitional character and where it is involved the phenomenon 
of electric rectification; as relative simultaneity or that observed in the operation of the 
thalamocortical system of cognitive character or psychic nature . 

We then analyze the same previous correspondence, but now in the physical- 
electrical-chemical phenomena that are related to the generation and propagation of pre- 
and postsynaptic action potential. 
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2.1. THE NEURON 


The neuron represents perhaps the paradigm of eukaryotic (nucleated) cell, because, 
as well as having an active metabolism that produces a number of substances 
(neurotransmitters) used in communication with other neurons; shows a powerful electrical 
activity that allows she to, besides of the communication, sometimes be autonomous. For 
these and other reasons, a neuron should not be equated with simple binary switches 'all or 
nothing' of that are made computers, because it is not merely a logic gate yes/no, but rather 
is a complex analog device that scarcely can be simulated in artificial neural networks, but 
in no way emulated, because a simple mathematical expression not enough to explain its 
inner processes. 

The basic logic behind this wonderful mechanism we have outlined very briefly in 
paragraph of neuronal electrophysiology, can be characterized in its main features, by 
Transcursive Logic. 

In figure 29 can clearly see, in neuronal function, two levels of operation: one 
superficial level that as membrane phenomenon is represented by the evidence of the action 
potential, binary or discrete in nature, recall that it is a 'all or nothing' phenomenon; and on 
the other hand, the deep level (hidden) represented by chemical synaptic transmission 
(neurotransmitters) of a continuous or analog character. 

The factors taken into account to form the different superficial relationships are: the 
dendrites (D) as a source of the stimulus, the axonal membrane (M) as the destination of 
the action potential and the soma (S) as a mediator (or organizer) between the other two. 
As deep level equivalents, we have: the synaptic space (ES), the axonal cytoskeleton (CE) 
and the axonal terminal (TA) (synaptic button). 

If we refresh the information in the Appendix on the universal language (LU), it will be 
easy to see the correspondence between the pattern of the Figure 29, and the universal 
autonomous pattern (PAU). Such correspondence is given not only structurally but also to 
a high degree, functionally. 

Let us quickly review the neuronal functioning, guided by schema transcursive-logic 
of the Figure 29. The superficial level of this scheme can adequately represent the situation 
in the stimulation of a electrical synapse, where practically, without any decrease is 
transmitted from neuron to neuron, synchronizing them. In this particular case each cycle 
DSM (clockwise), displayed in chronological time, represents a new neuron that has been 
reached by the stimulus. 
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Fig. 29 LOGICAL ASPECTS OF NEURONAL FUNCTIONING IN EXCITATORY SYNAPSES 
(based on Smith, 2002, p. 409) 

References: D = dendrite - S (red) = soma - M = membrane - SI = initial segment - CE = cytoskeleton - TA = 
axon terminal - ES = synaptic space - Em = potential difference - T = time - PEP = excitatory postsynaptic 
potential -1 = axon dendritic synapses - 2 = axon axonal synapses - 3 = axon somatic synapses - S (blue) = 
subject - V = change - O = object 

In the case of a chemical synapse, the transcursive-logic scheme is also suitable to 
represent the two levels that this has. The superficial level (cycle DSM) records the 
generation of a synaptic potential that is sensed in the initial segment (SI) to see if it reaches 
the threshold potential. If not the case, there is a new cycle which adds to the previous result. 
This temporal-spatial summation of excitatory post-synaptic potential (PEP) allows this 
synaptic potential, climb up to the threshold potential, as evidenced graphic detail to the 
center left of Figure 29. 

When the initial segment detects that the potential has reached threshold, initiates or 
triggers an action potential. At that very moment one enters in the deep level of the logic 
scheme (cycle: CE, TA, ES). There begins a new cycle that occurs in a reverse direction, 
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represented by the transmission of the depolarization toward axon terminal (TA) and the 
release of neurotransmitters in the synaptic space (ES), which is the transmission of the 
stimulus to the postsynaptic neuron. 

The presence of CE (cytoskeleton) in the deep cycle may seem pointless, since we 
have spoken of propagation of a stimulus and we have said previously, this is a typical 
phenomenon of surface. However, CE is there because it represents the simultaneous 
phenomenon, heterarchical, which occurs at a deep level, when the neurotransmitter 
substances produced in the soma, are carried by the CE to the axon terminal that is ready 
for use when the depolarization induced by the action potential, causes the opening of the 
vesicles, and pour its contents into the synaptic space. Something similar happened when 
the stimulus was received at the dendrite (surface phenomenon) and then there was a 
summation of successive stimuli. This summation is a deep and simultaneous phenomenon 
that representing in the electrical jargon, charging a capacitor, which is a continuous 
function. The transport phenomena and of summation, make that the operation of a neuron 
can be explained from the Transcursive Logic (TL). 

As a final comment we will say that, in Figure 29 are shown besides the functional 
details, the most common types of synapses. Since TL is possible to accurately characterize 
each of these synapses. The representative modality is based on the progressive activation 
sequence according to the location of the synapses. Drawing a parallel between each of the 
structures involved in the cycle, with each of the components of the superficial level of the 
PAU, are configured the three superficial patterns (dextrorotatory) of our proposal, and with 
the same logical base. It has also provided a data more, although not smaller, as we shall 
see that it reaffirms the possible existence of a universal language (LU) as the basis of all 
life. 

Figure 30 shows the logical sequence of activation in an inhibitory synapse. For 
inhibitory synapses, as shown in the following figure, there no deep level (chemical) although 
yes, he who corresponds to the algebraic summation of stimuli. 

Inhibition is given because each time the stimulus passes through the initial segment 
(SI) is more negative, thus increasingly moves away from threshold potential. Never be 
achieved in this way, trigger an action potential. This is what allows, as we saw, the 
occurrence of spontaneous oscillatory activity, for example, in thalamic neurons which 
showed Llinas in 1984. 

As in the case of excitatory synapses, here according to the place where it is located 
the synapse, is set a pattern or sequence of inhibition. Again, if we make a parallel between 
cycle participants and the members of the PAU of superficial level, we can see that there 
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are three superficial patterns formed, but now levorotatory. This corroborates definitely, that 
if accepted the logical arrangement proposal, the functioning of the anatomical-functional 
unit of the nervous system or neuron, responds fully to the principles of Transcursive Logic 
(in its operation according to Hodgkin and Huxley). 
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Fig. 30 LOGICAL ASPECTS OF A INHIBITORY SYNAPSE 
(References are the same as in Figure 29) 

2.2. GENERIC PERCEPTIVE DEVICE 

The appellation of 'generic' we have assigned to the perceptual apparatus, it is also 
applicable to what is perceived. The Transcursive Logic (see Appendix) conceives reality 
from a purely subjective point of view, it is therefore not an objective here itemize the 
hypothetical scenario to be perceived, but in return, we offer a ' world of color', which is on 
the other side the 'frontier', or that functional boundary that separating, but that also unites 
that is considered external than estimated as a psychic or internal. 

This boundary behaves as an active unit of dual identity, since that simultaneously, 
means distinction and belonging, and therefore at the same time, opening and closing. A 
filter that lets pass, but at the same time, stop. From the transcursive-logical point of view, 
we can say that in the frontier, are given simultaneously disjunction and conjunction, and 
from the functional point of view it can be characterized as the 'real bridge' between the 
subjective and the objective. 
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The 'world of color' is literal , and we say that represents what is perceived, subject 
to the laws governing the theory of colors of light because, of the point of view of the 
Transcursive Logic, in the subjective reality (which is also the perceived), there are no 
objects with certain qualities and attributes, but facts, and these facts are defined from the 
logical point of view, as the inevitably interrelationship between a subject and an object, 
through a change or transformation, every time something happens. Assigning to each 
component of this primordial fact, a primary color, their combination will give us a final color 
that will represent semiotically, a particular and unique situation will end up being what we 
perceive. From the transcursive-logical standpoint: the red (long wavelength) represents 
change, green (medium wavelength) represents the object, and blue (short wavelength) 
represents the subject (Figure 31), being thus related to semiotic, sense, and logic units, 
respectively. (See Appendix A) 



Fig. 31 PERCEIVED REALITY 

References: S s = superficial subject - V s = superficial change (apparent) - 0 s = superficial object 
S p = deep subject - V p = deep change (hidden) - O p = deep object 


This simple and generic method allows to consider the infinite perceptible situations 
because they are infinite colors that can be achieved by this means. Then, perceive, be 
restricted to consider a finite 'portion' of this 'colored reality' to analyze and to record its 
occurrence in psychic structure. 

One way to 'capture' a finite fact, posed according to the above, is use a finite state 
machine (FSM). (Figure 32) 
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Fig. 32 FINITE STATE MACHINE 

The FSM is a logical model of behavior that consists of four main elements: a) states 
that define behavior and may generate actions, b) transition or change from one state to 
another, c) rules or conditions that must be met to allow change of state, and d) input events 
that can be external or internally generated and allow activation of the rules, and thus, make 
possible the transitions. 

As can be seen in Figure 32, a FSM is a primitive memory device, represented by a 
finite collection of states and a transition function that updates the current state, as a function 
of the previous state, and the current input. It is assumed that all incoming information is 
coded into strings of symbols from a fixed 'alphabet'. This alphabet belongs to what we know 
in this work as a universal language, and simply represents the interrelationships that remain 
subject and object, that is, the minimum expression of reality that we can conceive. 

A simple formalization of an FSM are the finite automaton, which in this work will be 
used to idealize the perceptual process, using two methods: deterministic finite automaton 
(with one final state) and nondeterministic finite automaton (with more than one final state). 

The key to understanding the significance of the perceptual system is in define 
functionally, the frontier. (Figure 33) 
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Fig. 33 FUNCTIONAL ARRANGEMENT OF FRONTIER 

References: Voo = hidden change - Vn = apparent change - Soi = subject - Oio = object - S° = objective 
subject - 0 s = subjective object - Lv = levorotatory - Dx = dextrorotatory - SVO = perceived pattern (external) 
OVS = constancy of the perceived (internal) 

As shown in the previous figure, the origin of each of the internal and external cycles 
(which show an opposite direction of rotation) is in the opposite pole, that is, SVO 
(superficial) that defines the objective pole has its source Soi, in the subjective pole. In other 
words, this represents what has of subjective the objective pole. The opposite happens in 
the subjective pole OVS that defines to deep, and strictly subjective that has its origin Oio 
in the objective pole, this represents what has of objective the subjective pole. 

Can’t help but highlight the important similarity between the described and the 
intimate mechanism of depolarization of the cell membrane of a neuron that is responsible 
for originating the action potential or nerve impulse. (Figure 34) 

In Figure 34, we see in summary form, the fundamental states by the that passes the 
cell chemistry, motivated by the incoming and outgoing streams of ions Na + and K + , and 
ending in an electrical impulse. 

During the waking state, the mechanism proposed to meet the perceptual apparatus 
functions is a deterministic finite automaton (DFA), one logical-functional structure that 
allows, among other things, recognize sequences. 
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Fig. 34 DEPOLARIZATION OF NEURON CELL MEMBRANE 
(Based on Purves, 2004, p. 56) 

In Figure 35 is displayed an alleged generic perceptual unit, based on the logical 
mechanism of a DFA. Its composition is very simple: it consists of an identifier for each of 
the basic real elements posed, that is, S, V, O, and a set of connectors, that in interpreting 
a binary code 12 , allows that the structure, change state. 
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Fig. 35 DETERMINISTIC FINITE AUTOMATON - GENERIC PERCEPTIVE DEVICE 

References: S = subject - V = apparent change - O = object - 0,1 = binary numbers - VOS = superficial triad 

of universal autonomous pattern, and 111001, its binary code 


12 This is because as you can see in the Appendix, a fact from the point of view of transcursive logical is a 
superficial, discrete, monocontextural and binary phenomenon. 
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Here is a simple example of how this mechanism works. Suppose a real fact any one, 
but possessing as universal pattern VOS 13 . This pattern translated into its binary code is: 
111011 . 

Guided by Figure 35, we will perform the analysis of binary code, which involves 
considering each binary number individually. 

It is observed that the initial state of the binary sequence is 1 so that, starting from 
the perceptual state, and going by the arrow whose label is a 1, we got the identifier for S. 
Since a real element is completely defined by two binary numbers, we have to analyze the 
next binary number sequence to correctly identify the first element of the pattern. This cipher 
is a 1, therefore, following the arrow branded with 1 coming out of S , we arrive at V, thus 
identifying the first constitutive element of the selected pattern. 

In the same manner as described continue analyzing the binary sequence. Now 
follow the number 1, then out by arrow 1 of V, we arrived to V again, the next number is 0, 
we left by arrow 0 of V, and got to O, thus becoming the second recognized element of our 
pattern (VO). 

Analyzing the last pair of binary digits in the sequence, We have firstly a 0, thus, 
departing by the arrow 0 of O, we got back to O again, and finally the last binary number in 
the sequence is 1, then, leaving by the arrow 1 of O, we arrive at S, that is the last item that 
was left us to identify the real fact characterized by VOS pattern, which has been 
apprehended or ‘perceived’. 

This 'perceptual machine', as we have said, is quite generic so it is suitable to 
'perceive' any of the six universal patterns (dextrorotatory: VOS, SVO, OSV, or levorotatory: 
SOV, OVS, VSO), that Transcursive Logic considers as real. For this reason, we could point 
to this device as a universal perceptual mechanism. To check this is suffice with translate 
each pattern, to its binary sequence, and stick with each of them, the recently suggested 
steps. 

Figure 36 shows an overlay of a DFA on the basal ganglia, where they have basically 
respected the connections that hold between them and with the thalamus and cortex, as 
proposed in an earlier point. 


13 These patterns, six in number, representing all possible combinations of the elements of a real event. VOS 
literally means change or transformation that relates an object to a subject. For more details see the Appendix 
A. 
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Fig. 36 DFA FUNCTIONING IN THE BASAL GANGLIA 

References: S = subject - V = apparent change - O = object - striatum = putamen + caudate nucleus (NC) 
GPe = external globus pallidus - GPi = internal globus pallidus - SNr = reticular substantia nigra 
SNc = compact substantia nigra - CO = cholinergic interneuron -1 = excitation - 0 = inhibition 

The cholinergic interneuron (CO) as shown in the figure is responsible, through its 
automatic activity of regulate the "reading" of perceptual patterns. 

The sensory inputs arriving at specific thalamic nuclei are connected also, and 
directly, with the layer IV of the cortex. There, as we shall see, begins the formation of 
psychic structure. 

2.3. OLIVE-CEREBELLAR SYSTEM 

Figure 37 shows that once decoded the perceived pattern (coded by color) in the 
basal ganglia is transmitted via mossy fibers: 1) to the granular cells, to transfer him to 
Purkinje cells, 2) to the deep cerebellar nucleus cells (inhibitor), to prepare the respective 
coupling patterns, and 3) to the inferior olive where it enters through O (2). 
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Fig. 37 OLIVE-CEREBELLAR DYNAMICS FROM THE TRANSCURSIVE POINT OF VIEW 
References: CP = Purkinje cell - CC = basket cell - CG = Golgi cell - G = granular cell - E = stellate cell 
NP = deep nucleus cell - FR = reticular formation - LC = locus coeruleus - NR = red nucleus 
SN = substantia nigra - PAF = fixed action pattern - 0, 1,2, 3 = inferior olive cells electrotonically coupled 
001,010,011, 100, 101, 110 = binary codes of the different cells - 000, 111 = binary codes of the states of 
unconsciousness and consciousness, respectively - (+) = activation - (-) inhibition - time data and frequency 
= working regime of each cell of the inferior olive 
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Fig. 38 DETAIL FROM THE TRANSCURSIVE LOGIC OF THE CEREBELLAR FUNCTIONING 
References: ©= XOR - = = equivalence - G = granular cell - CP = Purkinje cell - CC = basket cell - E = 
stellate cell - NP = deep nucleus cell (inhibitor) - CG = Golgi cell - NP+ = deep nucleus cell (activator) -1-7 = 
activation/inhibition process - 1m = mossy fiber input - It = climbing fiber input - (-G) = granular cell inhibition 
001-110 = binary codes for each cell - 000-111 = states of unconsciousness / consciousness, respectively 
C (CNC) = vigil - (For details of the operations XOR and equivalence, see Appendix A) 

Figure 38 tells us that in the cerebellar operation and from the transcursive point of 
view, there are two operational levels, one superficial or activation, where the flow is to the 
right (gray triangle in Figure 37), and another deep or inhibition, where the flow is to the left 
(gray circle in Figure 37), and further that, the two are simultaneously solved, let's see how 
this happens (anatomical details should be followed in Figure 37). 

Sensory stimuli reach the cerebellum in two different ways, on the one hand, from the 
inferior olive through climbing fibers (It), and other, by the mossy fibers (1m) to bring 
information from the brain cortex, spinal cord, and from the reticular formation. The stimulus 
that reaches the active climbing fiber directly only one Purkinje cell, plus the deep nucleus 
cell (activator) (NP +), whereas the one that arrives for the mossy fiber, activates thousands 
of Purkinje cells indirectly through to the parallel fibers of a granulate cell, and directly, also, 
to the deep nucleus cell (activator) (NP +). Once entered the stimulation to the cerebellum 
by a granular cell, through its parallel fibers, the activation reaches a Purkinje cell (1m), the 
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registration of this is achieved by the XOR operation, that itself means a conservative 
superficial displacement, that is, the two cells are taken into account simultaneously and 
therefore can operate with them. This operation activates the deep level (or inhibitor), the 
activation that travels by parallel fiber, reaches the basket cell (2) which produces an 
inhibition at the level of axon initial segment of Purkinje cell, and inhibition to the parallel 
fibers of the granular cell (3). The two activators processes described lead to the 
establishment of an adequate level of consciousness (vigil = C = 111) so that it can perform 
the movements that are being prepared. 

Following on the deeper level, the stimulus that goes by parallel fiber now activates 
stellate cells (4) that inhibits the dendrites of Purkinje cell, in order to deactivating it her 
completely. An equivalence operation, places on record the above. 

While Purkinje cell is completely inhibited, sends a projection to the deep nucleus cell 
(inhibitor) (5 and NP- in Figure 38); inhibition that is transmitted to the inferior olive. 
Furthermore, and also through the parallel fibers, is activated the Golgi cell (6) which inhibits 
the granular cell (7-G 14 ). As a result of the latter inhibition, the basket cell, the stellate cells 
and Golgi cells are not stimulated, and therefore, leave prepared all the circuit to receive a 
new activation through climbing and mossy fibers. 

a) Once the above is achieved is triggered by climbing fibers and simultaneously, on 
the one hand, a "complex spike” which encoding an activation complex pattern that goes to 
the Purkinje cells, where it is' stored', in a particular arrangement of the six ionic 
conductances that are involved in the electrical response of these cells (Hinas & Sugimori, 
1980), and then is transmitted to the cerebellar activator nucleus, and on the other hand, an 
activation (through a train of simple spikes?) so that is generated a pattern of electrotonic 
uncoupling, according to the perceived pattern, and transmitted back to the inferior olive to 
terminate the process (internal feedback). 

b) From the cerebellar cortex is transmitted the PAF (fixed action pattern), that has 
just been ‘learned’, to the right group of muscles, which, once activated, return a signal to 
the inferior olive via the reticular formation (external feedback) to indicate that it has carried 
out the task given. This enters in the inferior olive by S, for a 'conscious' record of the work 
done and what was the outcome of this that if it's bad, the level of consciousness is fully 
activates in order to make corrections and ‘relearn’ routine. 

c) The deep cerebellar nuclei considered are four: 1) activator, 2 ) inhibitor, 3) which 
controls the level 'O' of consciousness, and 4) that controls the level T of consciousness. 


14 From the point of view of transcursive logic, this inhibition is a classic negation, that is, the binary code of 
Golgi cell is 101, and the of the granular cell is 010, that is, the opposite. 
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They are represented by the black and white, respectively, and connected by the reticular 
formation which acts as a 'gray scale', that is, as interpreter of the modulating signal that 
coming out of locus coeruleus and hypothalamus, which determine the first, the passage 
from wakefulness to sleep and vice versa; while the second, controls the passage between 
sleep stages (of the NREM sleep, to the REM sleep). This is essential in the proper 
functioning of the entire system, because muscle activity in response to the perceived, takes 
place only in the waking state, and is not a way of 'all or nothing' or continuous, but on the 
contrary is carried out in a discontinuous manner through an oscillation between 8 and 12 
Hz that originates in the inferior olive, in order to ensure fluidity of the muscular response. 

Figure 39 shows schematically the four stage in which collaborates the 
thalamocortical system in the acquisition of new psychic structure. 

The psychic structure de novo 15 begins, as indicated in stage a of the figure, with the 
unity of the object as obliged participant of any real perceived fact. 

The information reaching specific thalamic nuclei (the quantitative or content) is 
sensed at the base of the apical dendrites of pyramidal cells of the cerebral cortex, whereas 
which arrives to the nonspecific thalamic nuclei by the reticular formation (the qualitative or 
context) is sensed at terminal level of the same apical dendrite. This is done during the ' first 
cycle ' of internal time (in the temporal wedge). When there is coherence between these 
informations (relative simultaneity, as we have seen), when occurs unification between what 
comes from the outside psychic and what is processed internally, resulting in what Freud 
called sign of reality 16 , that is, certifies that this 'object' perceived exists outside of me (Os 
of the figure, superficial object), and on the other hand, Transcursive Logic suggests that 
evidence of it is left in the psychic structure (Op of the figure, deep object). In this way is 
produced the unity of the object in the subjective reality, that is, the object has formed a 
composed unit by an outer aspect and apparent (Os) and an inner aspect and hidden (Op). 
So it gives rise to what is called in Transcursive Logic, the continent of objects 17 (equivalent 
to context in Llinas’s theory), and from the logical point of view (functional) accommodates 
it in the transcursive class, or that structural aspect that brings together the subject and the 
object, given their differences as objects. On the surface is observed, as the only evidence 
of this process of unification, the appearance of the first movements (rigid motions) which 

15 Psychic structure from new provenance, that is, that not inherited. 

16 It is noteworthy that Freud predicts with striking accuracy, and 96 years earlier, the central mechanism of 
Llinas theory, citing as the source of the sign of reality, the spatiotemporal simultaneity (quantitative and 
qualitative) of the perceived, that is, as what unifies the perceptual act, and justifies the existence of the ego 
(Llinas, 2003, p 146.) - (Freud, 1992, Volume I, p 420.). 

17 Here, then, will be accommodated various contents, that is, different external objects that meet the 
quantitative traits that identified the original. The continent behaves as a content administrator so as not to 
enter into litigation with the subject when they have to be considered simultaneously. 
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lead to the beginning of the preparation of the respective PAF that is, commissioned to 
automate future responses due to the perception and identification of this object. 

2.4. THALAMOCORTICAL SYSTEM 



Fig. 39 THALAMOCORTICAL SYSTEM AND THE BASIC PSYCHICAL STRUCTURE 
References: Ne = specific thalamic nucleus (content) - Ni = nonspecific thalamic nucleus (context) 

P = pyramidal neuron of cerebral cortex - Os = superficial object - Ss = superficial subject 
Vs = apparent or superficial change - Op = deep object - Sp = deep subject - Vp = deep change 
® = now (external time) - Y = internal time - 4\ = perceived fact 

We must add that the unification not only reaches the different perceptions, in the 
quantitative-qualitative, that is, that given by absolute simultaneity, but there is another 
mechanism that unifies, which is the stable frequency at which oscillates the entire neuronal 
system, while are carried out waking activities and during REM sleep. (Llinas, 1993). This 
ensures that the psyche assigned reality to everything that happens during these stages of 
psychic life. The Transcursive Logic designates for this task the unity of sense, the operating 
unit that oscillates at 40 Hz. 
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In stage b of Figure 39, and using a similar process is reached the second 
coincidence between assigned to specific thalamic nuclei, the apparent of the subject (Ss, 
superficial subject), and the deep of this to the nonspecific nuclei, originating the continent 
of subjects (Sp, deep subject), complying with the second unification or of the subject, that 
from the logical point of view is the transcursive category, the stratum where, given their 
similarities, are individualized subject and object. Added here the respective topological 
transformations 18 . As we continue in a vigil activity, the sense unit, provides the real 
framework. 

During stage c of Figure 39 is 'recorded' the change or external transformation (Vs, 
superficial change) linking the subject and the object previously individualized, thus 
completing the full perception of a real fact. The logical structure obtained, given the 
established relationships between its components, will become part of the true psychic 
structure; is what is known here as idea. The different ideas be are going by arranging 
spatially forming a spiral. So is built structural memory, which is where it records what 
happened outside the psyche and in the time that this happened. The registration of the 
external time, in the psyche is in its own structure, and is in the 'turns' of the formed helix, 
which are separated by exactly 25 ms of the external or chronological time. For this last 
reason, this structure represents the history or experience of the subject, which is inviolable; 
something that is insured by to be housed in the unconscious of Freud, this virtual space 
that is dispersed throughout all the cerebral cortex. 

Stages b and c are possible thanks to a projective transformation that enables 
effective work in depth. A geometric equivalent of this event would be the orthographic 
projection of a figure. The temporal dimensions that Transcursive Logic assigns to the 
subjective reality, behave in a similar manner, since can be represented about, considering 
them as' cast shadows' of a figure from a higher dimension to yours. Thus, zero dimensional 
(OD - point) is the product of the projection of a line, and represents a mere change. The 
one dimensional (1D - line) is the projection of a plane and represents the components of 
subjective reality (subject and object). The two dimensional (2D - plane) is the projection of 
a cube and represents the logical drive change and integration between the basic 
components that define the different contextures. Is controlling the biological behavior of the 
psyche is unconscious and represents the idot Freud. The three dimensional (3D - cube) is 
the projection of a hypercube (cube made of cubes) and represents the integration between 


18 The Transcursive Logic, denominate in this way, the hidden and continuous transformations that occur in 
the depth between the subjective components of psychic reality. They are not accompanied by any external 
or apparent manifestations. 
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components and contextures, which defines the various individuals in the subjective reality 
and is reflected in a species. So far, what is seen, what is apparent, which is represented in 
an idea of psychic structure. 

The four dimensional (4D - hypercube ) is the projection of a 5D hypercube and 
represents the relationship between contextures (continents) and identities constituting the 
unity of sense, which is with that the psyche learn, know, understand , interpret, explain and 
comprise, the subjective reality. It is distributed among the unconscious, the preconscious 
and the consciousness, and has base, like the specie in the thalamocortical system which 
embodies the ego of Freud. 

The idea is formed in psychic depth through a projective transformation which 
registers the change or external transformation (V s , superficial change) that entered by the 
specific thalamic nuclei, tells us of the interrelationship between subject and object, already 
individualized. This psychic structure will allow a posteriori' reconstruct' history through the 
memories, and also began the construction of the respective PAF, that is, the appropriate 
motor response to the sense, that he finds to the perceived. 

Finally, stage d of Figure 39 shows what happens after identify the subject, and of 
form the idea, that is, the allocation to the non-specific thalamic nuclei, internal change or 
transformation (Vp, profound change) that interrelates the subjective aspects of the object 
and subject; this is done during the third and final cycle of the internal time (temporal wedge). 
When the contributed by the specific nuclei (external change), and the recorded by 
nonspecific nuclei (internal change), temporarily coincide, is given the third unification, that 
is the continent of changes or transformations, whereby is complete the structural 
ontogenetic cycle of the psyche, with the formation of a specie. 

2.5. THE SPECIE 

The specie represents the structural basis of all psychic process and as such is 
essential in the comprehension phenomenon that is, in the subsequent formation of the 
theoretical or abstract thinking as we will discuss in the second part of this book. 

Figure 40 shows the 'anatomical intimacy ' of a specie, where you can see the 
interrelationships that hold the contextures of subject and object, either superficially by union 
(U) of differences, that we call class or apparent transformation of ontogenetic origin, as we 
shall see, or to deeper level, through separation (D) of the resemblances, that is known here 
as a category or hidden transformation of phylogenetic origin. 
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It is important to clarify the terms used. The transcursive category it is neither the 
Aristotelian form of thought that reproduces something that happens in objective reality, 
neither pure concepts of Kantian understanding, neither any of the three ontological 
categories of Peirce, nor those of Hegel, but the basis of sense in subjective reality . 
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Fig. 40 A SPECIE’S ANATOMY 
References: fl = conjunction - U = disjunction 

Meanwhile, the transcursive class is not a set of things that share some property, but 
on the contrary, it is the union of distinct objects that differ in some respect. 

Thus the specie is not a concept, that is, not is an intellectual representation of an 
object that is intended to differentiate of what is sense, the perceived, the imagined or the 
remembered, but that it is all of that. Nor is a mental act that can be expressed by the 
conventional language, but is the core of the universal language that links all subjective 
reality. Somehow, the species integrates within it, the proposals of Aristotle, of Hegel and of 
Gunther, to the made by the Transcursive Logic, as shown in Figure 41. 
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Fig. 41 LOGICAL ARGUMENTS THAT SUPPORT A SPECIE 

References: green color = objective - blue color = subjective - cyan/red color = change or transformation 


94 


The figure above tells us that Aristotle is not showing the relationship between subject 
and object, but the excluding contrast that exists, apparently, between the general (thesis) 
and the particular (antithesis), where the one is the negation from the other; that is, scarcely 
gives us an outline of the change that relates subject and object. 

Hegel synthesized the general and the particular as individual to avoid the 
contraposition in considering the opposites as part of a whole. Gunther, modifying to Hegel 
proposes a transformation of the individual to prove that somehow continues to respect the 
laws of Aristotelian logic, that is, it tells us nothing about the relationship between subject 
and object. Thus, distributed in three different contextures, the subject and the object 
integrates subjectivity with the heterarchical policontexturality; worth say, subject and object 
would be found distributed in different 'worlds' operating simultaneously, linked by the 
subjectivity that is in their own contexture. This only reaches to sketch the superficial and 
objective aspects of the interrelationship between subject and object. 

The Transcursive Logic, finally, by modifying the proposal of Gunther establishes a 
fourth contexture, that operating at a level not apparent and provides a different disposition 
(or diathesis) to that individual, which in the appearance, amalgam the differences between 
the general and the particular and that Gunther took as representative of subjectivity, but 
that in itself is meaningless. 

The sense of the whole superficial logical structure proposed by Gunther is acquired 
only after a new no apparent separation of the individual components, so that to recompose 
them to achieve their own identity and define unambiguously the true relationship that 
league them. The substantial difference between the logic of Gunther and Transcursive 
Logic is that the latter establishes a heterarchical operation (simultaneous) of a superficial 
level and a deep level, that is, defines the subjectivity by noting the profound relationship 
that exist between subject and object. Gunther, like all his predecessors, proposed only a 
functioning on the surface, in the appearance. 

The comprehension that as a psychic phenomenon expresses the empire of 
theoretical or abstract thinking, arises when the specie that we just characterize, allows 
projecting the psychic structure resident in an idea in the function represented by the 
thought, that is, where the sign from what is perceived to be interpreted and then acquires 
sense and becomes a symbol, such that post can be expressed in two ways: by the natural 
language through the nonverbal of affective communication, or the affective verbal of the 
irony and courtesy, and by the everyday language, verbally manifested by the usual symbol 
stripped of affection and representative of a mere convention or rule. 
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The specie arises when the developing of a PAU (two dimensional - 2D) achieved a 
series of three composite units that integrate in themselves a superficial aspect, and another 
deep as we have already seen: S s / O p , V s / V p , and 0 s / S p , as too we saw. These units 
give to the basic structure, a three-dimensional (3D) aspect, by depth, by cleavage and 
separation of the two triads (superficial and deep) of the PAU; for that reason the respective 
binary codes (001, Oil, 010 - superficial; 110 , 100, 101 - deep), where a 0 prefix to the 
monocontextures (00, 01, 10, 11) denotes their condition of superficial (0 = false or 
apparent), whereas prepend a 1 (true or real) indicates deep condition. This simple 
operation enables coding to assign to each of the components of the units, a particular color 
according to the RGB format. (Figure 42) 

The colors assigned to the structure of figure allows us to decipher its logical aspects, 
so, the red color represents the profound change (V p ), tells us what the O p (yellow) and the 
S p (magenta), have in common, in fact yellow, according to the RGB model, equals green + 
red, whereas red + blue = magenta; consequently, the V p tells us about what of blue 
(subject) and what of green (object) have they in common, that separate them. This 
conjunction in Transcursive Logic (TL) is called category. 



Fig. 42 SPECIE - THREE DIMENSIONAL ARRANGEMENT (3D) 

References: S s = superficial subject - 0 s = superficial object - V s = superficial change - S p = deep subject 
O p = deep object - V p = deep change - 000-111 = binary codes of colors - xi, X 2 , X 3 = apparent axes of the 
subjective reality (what, how, when) - S = subject - O = object - V = apparent change - V = deep change 
00, 01, 10, 11 = contextures - PAU = autonomous universal pattern 
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The cyan color of superficial change (V s ) tells us about the differences that have blue 
(subject) and green (object) that unite them on the appearance. This disjunction in TL is 
called class. 

When relations between S and O are given, such as we have described until now, in 
TL say that we have formed at psychic level, a specie, which is the cornerstone of everything 
psychic, or where subjective reality begins to make sense. We confirmed that we have 
achieved a composite unit, in species, when the white color is obtained as product of a 
cyclized simultaneous (heterarchic) absolute 19 , and in opposite directions, of the superficial 
level and the deep level. 

The binary codes of the previous figure refers to the individualization of each 
continent and arise from the color assigned to each. These codes are used to record when 
a compound unity is reached, that is, when they are hit, simultaneously, a superficial element 
and his deep counterpart, this is one of the ways that the TL have to show us, for example, 
a possible mechanism formation of psychic structure. It can be seen in the figure, to the left, 
in a two dimensional projection of the species, the logical drive that is its fundamental 
nucleus, the PAU (universal autonomous pattern). 

2.6. CEREBRAL CORTEX 

The structural arrangement that TL reserve for the cerebral cortex, has to do with the 
fourth dimension. This new dimension of subjective reality is temporal in nature, as all other, 
but unlike them, she can only be evidenced by 'indirect information', that is, in terms of their 
manifestations. 

In TL the logical operating unit of the cerebral cortex is called psychocyte or psychic 
cell 20 , and from the geometric metaphor is represented by a 4D hypercube. 

Of course, you can’t see a geometric figure with similar characteristics. All that we 
can see from our 'confinement' three-dimensional are the points of the hypercube that make 
contact with our universe, then we see a common cube formed by the shadow of this 
hypercube in our tridimensionality. Really this shadow is composed of two cubes, one 
nested inside the other, with all its vertices linked by lines, giving us the impression of having 
before us a cube made of cubes; clearly that it is just that, an impression, because in reality 


19 Here, simultaneity is absolute because it unfolds in the appearance of a three-dimensional universe. We 
could say that behaves in a Newtonian manner as it operates as if it were a conversion of an area at a given 
time. It takes a certain time to traverse a given space. (Author's Note) 

20 In honor of Santiago Ramon y Cajal who in 1892 baptized with this name, the pyramidal cells that he 
discovered in the prefrontal cortex (which he also called 'the butterflies of the soul'), and he considered as the 
suited substrate for the higher psychic functions (thought, perception, memory). 
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in a hypercube all lines that form them have the same length and all its angles are right 
angles. (Figure 43) 
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Fig. 43 PSYCHOCYTE, THE PSYCHIC CELL (4D), FROM THE LOGICAL POINT OF VIEW 
References: So = objective subject - Oo = objective object - Vo = objective change - Ss = subjective subject 
Os = subjective object - Vs = subjective change - S s = superficial subject - 0 s = superficial object 
V s = superficial change - S p = deep subject - O p = deep object - V p = deep change - xi, X 2 , X 3 , X 4 = axes of 
subjective reality (what, how, when, why) - nucleus = specie - PAF = fixed action pattern 

Figure 43 aims to show that both the specie and the psychocyte or psychic cell 
apparently, have the same constituent elements, but arranged differently and with other 
relationships, that is, the specie manages the superficial and deep aspects (idea and PAF), 
which make to the psychic structure and sense of reality, while the psicocyte, processes the 
objective and subjective aspects (thoughts), that make to the psychic function and 
comprehension. To illustrate this, the specie is represented as a cube, given its 3D nature, 
whereas the psicocyte it is like a hypercube, given its nature 4D, where and as an embedded 
nucleus, there is a specie. From the logical transcursive point of view represents the unity 
of sense, as a 3D representation of the fourth dimension. 
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Fig. 44 INTEGRATION OF SPECIE IN A PSYCHOCYTE 

References: O s o, O p s, S s o, S p s, V s o and V p s = contextures or continents - table = dimensions of the 
subjective reality and grade of integration of the structure and psychics function expressed in its binary 
codes 

The psychocyte - specie relationship is of integration, which ensures that the 
perceived, that will be part of an idea, generate an appropriate PAF for elaborate a response 
(unconsciously), which then, under the control of thought and consciousness, it can be 
adapted and corrected as required. 

The specie, when it becomes part of a psychocyte providing psychic structure, 
prepares the motor response, and integrates the sense of perceived to the psychic 
processes that lead to thinking, which are handled entirely by the psychocyte. In short, a 
specie within a psychocyte allows relating a wish with a belief through thought, thus 
integrating the three real systems, the biological and the social mediated by the psychic. In 
Figure 44 you can see how, in the specie, when it becomes part of the nucleus of a 
psychocyte transforms its class in an idea and its category in an PAF, which gives origin, 
from the subjective, to a desire, and from the objective, to a belief, when an PAF is projected 
on the behavior and the idea in thought, respectively. 

The table of dimensions in Figure 44, tells us, from the logical point of view how the 
different levels are integrated into a psychic ceil. 
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A 4D hypercube is defined as a cube out of phase in the time, that is, is where the 
chronological time is transformed into duration, and where apparently the past, the present 
and the future are simultaneous. 

The TL also considers to the cortex formed by minicolumns composed by 40 
psychocytes, which gives them a temporary autonomy than 1 second (1000 ms). 

2.7. STRUCTURAL MEMORY 

In the psychic cell (psychocyte), as in the biological cell, we have: a) a psychic nuclear 
DNA, of linear aspect on which is emplaced the structural memory or the history of the 
subject, based on the subjectivon (that way of seeing the subjective reality, that we have 
inherited from our mother), and that is governed by the external or chronological time , and 
b) a psychic extranuclear DNA that is housed in an organelle (the transcursive equivalent of 
biological mitochondria), which has the ability to retain what happens in the environment 
during 40 seconds, in 1600 of the 1700 turns arranged in a circular double-stranded 
structure, without extremes. This structure represents the transitory memory, that addition 
to registering temporarily what happens in the environment, governed by internal or cyclical 
time is where he is staying in the remaining 100 turns, the maternal subjectivon, the variants 
of the vernacular language and the possibility of acquiring several seconds languages . 

We will expand the concept of subjectivon. The subjectivon represents how a subject 
'sees' their reality. In this sense and to better understand the concept, we can say that the 
subjectivon is the smallest geometric functional expression able to make evident the 
interrelationships that exist in the subjective reality between subject and object mediated by 
a change or transformation. So, in a crude way , can be said that which is related to the 
object, resembles a projective geometry, that is, what is a three-dimensional body 
represented in two dimensions to the appropriate scale. Related to the change or 
transformation can be likened to a projective geometry, that is, the change suffering 
dimensional body when viewed from a certain point (perspective), and that led to the plane, 
coincide intuitively with the bulk of the previous level . Finally, related to the subject it can 
be equated to a topologic geometry, that is, a characterization of everything linked to the 
apparent object, that can’t be seen to be in a fourth dimension, but that represents the 
relationship between the visible dimensions ( 2D and 3D ), and the not evident fourth 
dimension . If we extend the comparisons, we could say that a subjectivon has the ability to 
contain all aspects of a real natural language, that is, its syntactic aspects (descriptive) and 
patrimony of bio-external system; their semantic aspects (the topological) that lie in the 
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psycho-internal system, and pragmatic aspects (the projective) which are as put in evidence 
in the real socio-cultural system. The descriptive is the theory underlying the projective, that 
is, measures that give sustenance to the proportions, what we see, while the topological 
gives sense to the above relationship contributing to what is not obvious. Based on similar 
considerations we can explain the whole psychic process that goes between the perception 
of this subjectivon and the formation of a thought that can trigger an action according to the 
perceived, when it should be done consciously, something that we will see later. 

Both the nucleus as the organelle, they arrive to have an identical arrangement, that 
of the subjectivon which ensures the consistency of which is transferred from the transitory 
memory to the structural memory and vice versa. 

When the 'register' extends in mitochondrial DNA, as occurs on the one hand, when 
a language has specific characteristics which require to maintain one or more alternate 
provisions associated with the original subjectivon, which occurs in less than 10% of the 
languages known, where you should consider, among other things, an order of the words 
more or less free; and on the other hand, when a second language is learned. In both cases 
the extranuclear DNA has a different arrangement to basic subjectivon. 

Figure 45 shows the theoretical provision that would have the psychic DNA within a 
psychocyte, and its important temporal relationship. The central double helix (nuclear DNA), 
which is indicated as the structural memory, and that is contained in a specie, to which 
contributes with the idea and the PAF is governed by the external, chronological or linear 
time and represents the ‘order’ and the duration of perceived events, which gives substance 
to the structural memory which is nothing but the history of the carrier subject. Perpendicular 
to the previous one, and arranged as a trefoil, is an idealization of internal cyclical time, 
which is related to the extranuclear DNA (mitochondria) where sits the transitory memory, 
which is critical in perceptual functioning, volitional development, cognitive processes and 
the mechanics of the dream, as we shall see. 

Is also shown in the same figure, sensory inputs arriving at specific thalamic nuclei 
(content) and those that do from the nonspecific thalamic nuclei (context), as well as the 
output of the specie to the inferior olive (10) and cerebellum where 'stored' as a operative 
memory, the temporal patterns which govern of motor activity and that respond to a specific 
PAF. 
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Fig. 45 PSYCHIC DNA 

References: So = objective subject - Oo = objective object - Vo = objective change - Ss = subjective subject 
Os = subjective object - Vs = subjective change - C = consciousness -1 = unconsciousness - PAF = fixed 
action pattern 

Finally, in Figure 45, you can see the relationship between external time, that 
governing the oscillations (40 Hz) to which it is subject the unity of sense (the psychocyte) 
to comply with the act of perception in awake state (25 msec); and external time during 
which we are unaware (12.5 msec, temporal wedge) which governs the oscillations of the 
logic unit (80 Hz), and where becomes effective internal time. 

2.8. LEVELS OF CONSCIOUSNESS AND TYPES OF ATTENTION 

We must distinguish level of consciousness of unconscious. The latter is a functional 
aspect of the cerebral cortex that can not be accessed by consciousness, and is responsible 
for managing the basic psychic structure that lies in the cerebral cortex, as we shall see in 
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the next chapter; while the level of consciousness is a functional psychic state where they 
are also involved several brain structures, in addition of cortex, although there is not some 
psychic structure to represent it, it's just a way to make evident the psychic functional 
aspects, such as thinking. In this sense, the unconscious activity is not opposed to 
wakefulness or consciousness state. 

What we describe above as generic perceptual apparatus represents an external 
perceptual apparatus (EPA). We now describe another deterministic finite automaton (DFA) 
that would serve as perceived within the body (for example, proprioception), so we call 
internal perceptual apparatus (IPA). These devices are useful only when one is awake. 
During sleep however, given the substantial change that occurs in the perceptual act by 
losing the motor domain, we must use another perceptual apparatus. 

The Transcursive Logic identifies important perceptual changes that occur during 
sleep with the operation of a non-deterministic finite automata (NFA). Previously we knew 
of a deterministic finite automaton (DFA), and must indicate that these DFA is different from 
that we will now describe, only in one detail, has a unique final or acceptancestate or of 
acceptance. The NFA however, has available a set of final or acceptance states, and hence 
his name. 

The indeterminacy that is handled by this finite-state logical structure fits very well for 
propose a possible management of the different thresholds that are at stake at sleep time, 
and the consequent access to full consciousness, to awakening. 

We define in due course the logical apparatus that we are considering as a 
sequences recognizer. If we carry the above to the linguistic field, we mean that it is a syntax 
analyzer. Analyze the syntax presupposes a language, and this is precisely what makes the 
perceptual system, supported in a DFA, to be useful for recognizing a sequence of symbols; 
the existence of an allowable sequence in a known language, which in our case is a 
universal language defined by the logical relationships that exist between subject and object. 
This recognition which is done symbol by symbol is legitimated when the end of each 
'reading' of reality to analyze, we arrive at a final acceptance or single status for that symbol. 
The latter ensures that once the analysis of the whole chain is complete, you are facing a 
'word' that belongs to the language considered, since each symbol apprehended belongs 
to 'alphabet ' that it has been accepted to that language. An NFA also has the ability to 
recognize symbols accepted by a given language, but is unable to discern whether the 'word' 
that is discussed is relevant and even if its length is permitted. This inability of the NFA is 
because it has in its structure the ability to access a set of final or acceptance states, instead 


103 



of only one, so that their 'findings' are indeterminate and of low relevance. That said, we 
make below a sketch of an NFA. (Figure 46) 


o 


INITIAI 



PERCEPTUAL 

STATE 


Fig. 46 NOTDETERMINISTIC FINITE AUTOMATON - PERCEPTIVE APPARATUS DURING SLEEP 
References: are the same as in Figure 35 

As can be seen in the figure above, from the start of perceptual process is posed a 
ambiguity which will end in different final states, according to the path they choose. We refer 
specifically to that if the first input to the system is a 0, does not matter whether a 1 because 
both are allowed as first element of the string to be parsed. In the specific case of the 
perceptual system proposed in this research, the finite state machine that we have seen 
may well be the case in a dream state. 

We said this NFA can recognize the elements of a given alphabet. According to what 
was stated in the previous example, you can recognize the following individual elements: 
00, 01, 10 and 11, that is, the binary codes of the four-letter alphabet of universal language 
(V,S, O, V). 

It should be noted in this case is recognized a 'letter' more than with the DFA, this 
'letter' is V whose binary code is represented by 00. The latter is not an advantage of a 
logical apparatus on the other. What happens is that the DFA only perceives 'what we see' 
and V is the summary, so to speak, of what is hidden what is not apparent. As the NFA 
operates in a state where the senses are absent, the 'reality' to be perceived is constituted 
by the content of memory, be it structural, transitory, or operative, that is, the psychic DNA, 
and the contained in cerebellar cortex. Then it makes sense that in these circumstances it 
can identify code 00 as an integral part of the deep psychic DNA chain, and part of the PAF. 
Having that ability to 'see' the deep it is just a prebend that promotes huge 'errors' of reading. 
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Fig. 47 PERCEPTION IN THE STATE OF VIGIL AND SLEEP 

References: DFA = deterministic finite automaton - NFA = non-deterministic finite automaton - UPA = unique 
perceptual apparatus - IPA = internal perceptual apparatus - EPA = external perceptual apparatus - yellow 
arrow = external or chronological time - temporal wedge = internal time - 25 msec. = oscillation time of the 
thalamocortical structures (external time) - 12.5 msec. = period of unconsciousness during the wedge 
(internal time) 

The suggested mechanism on how you goes, from the perception management will 
by two DFA during wakefulness to a single NFA during sleep, can be seen in Figure 47. 
There we can see that during wakefulness remain active the two thresholds: the internal 
threshold, sensed by the IPA, and the external threshold, sensed by the EPA. It can be seen 
that there is a gap between the two thresholds, this represents the difference in intensity 
that should have two stimuli, one that comes from the outside and another that proceed from 
within the organism to operate the corresponding perceptual apparatus. 

In the same figure shows what would happen during sleep, a situation in which 
beyond lost the motor control and be annulled the senses would create a 'collapse' of the 
level difference between the thresholds, that is, the external threshold would rise which 
means that an external stimulus of greater intensity is required to convene the perception of 
the surrounding reality. In contrast, the internal threshold would descend requiring, in this 
way, a less intense stimulus for pay attention to an internal emergency. 

In short, both thresholds are found about halfway being confused into one which will 
be sensed by a UPA (unique perceptual apparatus), represented by an NFA. 
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Fig. 48 LEVELS OF CONSCIOUSNESS ACCORDING TO TYPE OF ATTENTION AND STATE 

The attention, in turn, can be divided into three types: 1) the psychic attention, 
characterized by Freud in his Project is of intuitive nature, occurs during the wedge and 
allows to perceive the external qualitative, is carried out through of reticular substance 
therefore not affected by the level of consciousness, and enables the cerebral prediction 
mechanism. Through it, is perceived a signal or change; 2) the biological attention, based 
on the interpretation gives sense to the perceived reality, and consciously promotes an 
action in response, relative to the PAF that became active by the previous attention. Is made 
effective through the sense organs and their pathways. Through him the signs are 
perceived, that is, two objects related by a change. In other words, the psychical attention 
builds the context (the continent), while biological attention, the sign of the reality of Freud 
by detection of pyramidal simultaneity contributes with the content ; and 3) social attention 
that corresponds to social tact, of intuitive nature, that ends in the courtesy as strategy 
adaptive - pragmatic. The internal qualities is related with achieve the qualities of the 
desired, which in turn is a consequence of a relative synchronization between the external 
qualitative, and the quantitative, through a transformation. Figure 48 shows the arbitrary 
relationship we have established between the type of attention and the state of 
consciousness relationship which we call level of consciousness. 
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2.9. SLEEPING, DREAMING AND HALLUCINATIONS 


As we said, when we sleep the reality outside our body is replaced by the reality that 
is represented in our psychic structure (psychic DNA), in our life story; in addition to the 
contributions of the transitory memory and the operative memory. 



Fig. 49 PSYCHIC DNA DURING SLEEP 


When we entered the state of consciousness that characterizes the dream, beyond 
almost completely lose touch with aspects of reality that bring us our senses, significant 
changes occur in other areas and among them, and mainly in the arrangement of the 
psychic DNA. (Figure 49) 

In the illustration above we can see, in a figurative way, what happens during sleep 
according to TL.There, the psychocytes in a minicolumn have collapsed when approaching 
to the center the Vertices' who control the states of consciousness and unconsciousness, 
respectively; acquiring the appearance of a 'stack of coins' strung on the axis of the 'now', 
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which contrasts frankly with the minicolumn 'deployed' on the right, present in cerebral cortex 
in the waking state. 

This is aimed at represent, on the one hand, the functional disconnection of the 
cerebral cortex regarding to the sensory input and motor output, and on the other hand, the 
distortion suffered by the register of the external time in the psychic structure 21 . 

2.9.1. THE DREAMS 

This would explain some features characteristic of sleep such as the motor 
disconnecting, but specifically, the aspects that characterize the dream as discussed below. 

While it is proven that we dream in any of the physiological stages of sleep is during 
REM sleep, which occupies 25 % of the time we sleep (Velayos, 2007, p. 8) where dreams 
have more detail and structuring, and by other hand, are best remembered upon waking. 

Recall that while we sleep the level of consciousness we have set arbitrarily at 20% 
during NREM sleep (75% of total of asleep hours) which reaches barely to maintain a very 
small biological attention to meet internal stimuli who report any risk status, but in fact, 
completely nullify the psychic and social attention. During REM sleep, biological attention 
reach a level of 50% and psychical attention a level of 20%, while the level of social attention 
remains at 0%. 

The numbers above do not imply the existence of a clear and necessary relationship 
between perceived somatic stimuli during sleep and dream content, nor does an 
indiscriminate symbolizing of the parts of our physical body, when to give an explanation for 
the dream; other than the weak correlation between physiological stimuli (hunger, urination, 
defecation, sexual desire, etc.) and the central theme of dream. 

Freud made numerous contributions about the origin of the content of dreams, and 
beyond not agree on the interpretation he makes of that content, the fact is that there are 
significant aspects in which their contribution was decisive. 

One of Freud's contributions are the 'diurnal remnants' (Freud, Volume IV, p 240.) 
that representing perceived facts, but unattended, that is, situations that have occurred in 
our presence, but that have gone unnoticed, and which may have influence several days 


21 This same phenomenon is seen in biology in the nuclear DNA of any living cell, wherein the chromatin that 
consists of DNA and proteins that regulate genes, adopts two aspects: one, filamentous and unfolding when 
the DNA is being transcribed. In our case would be when it is being 'by extracting’ a remembrance, that is, 
where it is essential the record of the external or chronological time; and other, forming lumps or packed, that 
is when it is not transcribed, since the formation of lumps prevents that the DNA come into contact with the 
activated proteins. In our case it would be the situation that occurs during sleep, where the activity is prevented 
and the temporary register is distorted. (Author's Note) 
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after happened. These representations would be retained in the transitory memory, 
therefore, never be part of the psychic structure, because they never end up in an idea. 

This work considers that the diurnal remnants, are the that activate the dreams, 
because they replace during the dream activity, perception, since they were 'registered' at 
40Hz, the frequency at which cycles the thalamocortical system, both in waking as during 
REM sleep, whereas the unfulfilled desires during wakefulness and the repressed in 
childhood, contributes to its content. 

When we sleep, the basal ganglia are no longer stimulated from outside , therefore, 
when not being able execute pragmatically the PAF, because it is disconnected all the motor 
apparatus, the influence of the basal ganglia is directed to the 'actions' registered in the 
diurnal remnants . 

Given the connections between specific and nonspecific thalamic nuclei with the 
basal ganglia at 40 Hz (Llinas, 2002) even during REM sleep, the detection system 
coincidence relative still works, so that dreams are taken as 'real', by comply, with the 
Freudian reality principle (Freud , Volume I, p. 371), something that does not happen, for 
example, with the hallucinations occurring in the waking state , where despite having as a 
reference 40 Hz , are a pseudo-perception, because, without an external stimulus or internal 
support from the psychic structure by the disconnection of the basal ganglia are considered 
as real, as we discuss later. 

Other contributions of Freud about dreams are closely linked to his conception of the 
unconscious. Of all, the most important is time. Freud said that the unconscious processes 
are atemporal, like dreams. The theme of time will be discussed in depth later, just suffice it 
to say that the explanation of the timelessness of dreams is something we saw earlier 
changing the 'registration of external reality' (psychic DNA) during sleep. Therefore, the 
remembrances are not working, because the register of external time in the psychic structure 
is denatured, and thus, the chronological time becomes duration, that is, where apparently, 
the past, the present and the future are simultaneous. 

Figure 50 represents the transcursive vision of the qualitative time (psychic or 
internal). There we can see how it unfolds, in the nucleus of a psychocyte, the trefoil 
representing the psychic time, occupying the temporal wedge (12.5 msec). While sleeping, 
this wedge collapses, are confused, the analyzer of past with the analyzer of present, and 
both occupy the same level. Therefore, the 'predictor' of the future disappears since this 
functional aspect better known as hope, is the only true witness of the past that we have. 
This is a direct consequence of the collapse that also suffers the psychocyte, which also 
causes a 'temporary disconnection' between the axis of the 'nows', and the recorded facts, 
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those who fail to be deployed along the chronological time as during waking state, for to go 
on to consider the relationship between subject and object at the same level and on any 
level, even of the lived in the early childhood. 



Fig. 50 QUALITATIVE TIME 

References: S = objective subject - = subjective subject - O = objective object - O = subjective object 

V = objective change - = subjective change - kronos = external time - aion = internal time - kairos = now (a 

pleat in time), which relates kronos with aion 

The foregoing should not lead us into the error of considering the dream content as 
mere 'memories' and these are only in effect when the psychic DNA transcription is possible, 
that is, during the awake state, when the manifest content communicates of the dream, that 
is, the initially remembered in the story of the dream. This manifest content of the dream is 
only a distorted ‘facade' and disguised by the censorship or repression of an unconscious 
desire. The material of dreams, the latent content, ensues by a screening of the diurnal 
remnants on a transiently denatured psychic structure driven by unfulfilled desires, which 
have impacted the psychic structure resident in the unconscious. The dream is the royal 
road to the realization of that desire. 

It should be clear that no one dreams of nothing that in one way or another, is not 
registered in our psychic structure behold the geniality of Freud when proposing the 
interpretation of dreams as the ideal method to address the functioning of the unconscious. 

The variegated 'forms' of dreaming are already given in the record, and can’t be 
modified because they are part of the psychic structure, which is indelible. What happens is 
that the traditional perceptual apparatus is supplanted, during sleep, by the basal ganglia 
that operate on the 'psychic structure denatured ' for losing the chronological course of the 
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external time. These 'inner perceptions' are guided by the diurnal remnants, those 
unresolved external perceptual patterns that did not end as part of a stable psychic structure. 
Therefore, if there is anything that can be called 'dream-work ' (Freud, Volume IV AE, p. 
285) is precisely this 'construction' of a temporary structure that will never become part of 
the psyche, but only allows the 'oneiric work' which is to transform, as Freud says, a 
language in another language; the thoughts of dream to contents thereof. 

The above proposal might explain what is seen in some diseases. For example, the 
schizophrenic can’t dream, because it has not a reality to appeal to. That is, in the cleavage 
of his psyche, the nucleus of the psychocyte is separated from the rest of the psychic cell 
(or the Id is separated from the ego, according to Freud), prevents him from using the guide 
of the diurnal remnants. Not that the schizophrenic has a different deductive theoretical 
system to that of non-psychotic, according to the statements of Bion (1996). No one has 
such a thing! It is like I said is a problem of disconnection of the Id, whereby two parallel and 
independent psyche will appear. 

The psychotic does not avoid the reality principle, because it generates terror, this 
can’t be handled at will since it is an unconscious aspect, but can’t do it because he does 
not have access to its structural memory, that is, to its psychic structure. Thus have difficulty 
in establishing the identification of the subject, therefore suffers from a non-identification of 
objects, and of himself as an object. Conclusion, never learns what is real (external) and 
what not. The only chance for his psyche, to operate is moving his inner world out, and 
construct there their psychic structure, for that reason 'there are things that speak him '. So 
identified on any object. The problem is that he can’t differentiate his ego of that object. 

The psychotic moreover can’t to think at all; when handling only loose ideas, he can’t 
start the 'dream-work'. The inability to think occurs because, although that his psychic 
structure is complete, there is a disconnect between the unit of sense and the logic unit (that 
is, both the ego and the superego can’t connect to the id). The terror of the schizophrenic 
arises because it does not exist as a subject, is a perfect stranger to himself, it is as if cohabit 
at the same time, Dr. Jekyll and Mr. Hide 22 . 

2.9.2. THE HALLUCINATIONS 


22 The comparison is valid because, beyond the pathology that can be seen in novel written by Stevenson in 
1886 , which is now known as Dissociative Identity Disorder, and according to psychiatrists, has no relationship 
to schizophrenia, we see that this is not so, that is not the coexistence of 'good' and 'bad' as proposed by 
Stevenson's allegory, but the simultaneous existence of an alter ego ; a portion of the psyche that is strange to 
the subject itself, and which for this reason has been reduced to a mere object. (Author's Note) 
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One must distinguish the dream of hallucination and illusion. The dream is handled 
with the 'inner reality' that lies in the psychic structure, which is a direct consequence of the 
principle of reality even without the presence of any object. 

Las hallucinations, however, do not handle the reality principle and its product, the 
psychic structure, given the basal ganglia disconnect that exists in vigil state 23 , while 
attention is being paid to a particular situation as is the motive of the hallucination. To better 
understand the mechanism, we could imagine a perception ' inverted ', wherein the path that 
made the stimulus could be inverse to the normal perception, that is, 'are output from the 
sense organs ' and not enter through it. This makes which project in the field of influence of 
each of the senses, giving figures, voices, smells, etc., that having as a starting point, the 
diurnal remnants, although sometimes very deformed (monsters, howls, etc.) as a result of 
a distorted perception of a false reality. In the psychotic the hallucinations occur by a 
disconnection between the nucleus and the remainder of the psychocyte, which prevents 
access to the psychic structure, using the hallucination as a 'pseudo-structure' that is 
coupled to the 'internal structure' produced on the outside. 

Finally, in illusion, there is a distorted perception of an object or a situation, that is, 
where an object or situation is perceived otherwise. Here is operating the reality principle, 
so this could end up forming perceptual disturbance psychic structure, giving a little reality 
to the everyday expression: 'live of illusions'. 

2.10. MEMORY, MEMORIES, AND OBLIVION ACCORDING TO TRANSCURSIVE 
LOGIC 

As we have seen in developed so far, the TL considered, from the point of structurally 
and functionally, only three types of memory 1) the structural memory, 2) the transitory 
memory, and 3) the operative memory. 

1) The structural memory which is housed in the psychic DNA and consists of ideas 
and PAF; represents a chronological temporalization of external reality (perceived), and 
simultaneously the 'scheme' of an anticipated response to stimuli that entered. It is the 
history or the becoming of the subject, and therefore is the fundamental origin of memories. 
Resides dispersed in the columnar arrays which form the neurons of the cerebral cortex, 
and is of unconscious nature, that is , consciousness can not access it as it configures the 
nucleus of subjectivity, which is indelible. From the Freudian point of view, belongs entirely 


23 As we saw above, in the thalamocortical system the pyramidal cell of the cerebral cortex is connected with 
the basal ganglia, on the same side that it does the specific nuclei (contributing with content and allow to satisfy 
the principle of reality), but not so with the nonspecific nuclei (which provide the context). (Author's Note) 
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to Id. The distribution throughout the cerebral cortex has been recently confirmed (August 
2013) by M. T. Hasan (Max Planck Institute, Heidelberg, Germany) and J. M. Delgado- 
Garcfa (University Pablo de Olavide, Sevilla, Spain), in genetically modified rats, in which 
were eliminated the NMDA 24 receptors in the motor cortex. NMDA receptors are critical for 
the modification of synapses that act as 'memory traces’, without these receptors, the 
synaptic plasticity does not work; with which is discarded to the hippocampus as the site of 
storage of some forms of memory. 

2) Transitory memory complies with structural and functional objectives, the seconds, 
of a transient nature (hence its name), and the structural of a definitive nature. Among these, 
is in the first place sustain in their DNA the pattern of the universal maternal tongue (LMU), 
secondly, changes in the native language that affect 10% of the world's languages, and 
finally, the acquisition of new languages . 

Functionally, the transitory memory is involved in volitional elaboration, in cognitive 
processes and in mechanics of dreaming. By way of evanescent memory used 'to store ' 
what happens in the outside world for 40 seconds maximum, and have it count as a 
perceptual unit for long enough to be put in operation the thinking apparatus (described 
later) both to prepare a response to the perceived, as to give rise to the adjustments required 
after a process allowing comprehend the situation. Also are retained in this memory, as 
already mentioned, the diurnal remnants; the retention can sometimes be of up to 30 days. 

Of the 100 turns of the DNA of the transitory memory dedicated to the structural 
aspects (permanent), 60% (60 turns) is dedicated to maintain the characteristics of the 
maternal tongue and second language as follows: 1 turn for the maternal subjectivon, 9 turns 
for structural changes of the vernacular tongue, and 50 turns, for 'to store' the subjectivons 
of other languages. This latter portion of the DNA, unlike the two previous, which cyclized 
according to the temporal pattern of nuclear DNA, cyclized with a very slow rate, at the rate 
of one turn every two calendar years; the reason for this modality is that it takes about 2 
years to acquire a language, so the natural language is acquired in the first 18-24 months 
of life, the conventional language at 4 years old, and in general, a second language is 
acquired in approximately 2 years. The scheme ensures that the 50 turns will be sufficient 
to cover at least 100 years of life. 

The rest of the temporary memory, which handles permanent aspects (40 turns), has 
more features of RNA than of DNA, since a part is devoted to communicate the maternal 
subjectivon with the management of natural language and conventional language to ensure 


24 NMDA receptor (N-methyl D-aspartate), glutamate receptors, a key neurotransmitter in neural plasticity and 
memory. (Author's Note) 
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complete adequacy; that is, functions as a messenger RNA while the remaining part is a 
kind of finite automaton which controls that syntax. 

The temporary memory lies in the portion of extranuclear DNA of the psychocyte, that 
we have assimilated to biological mitochondria therefore is distributed throughout the 
cerebral cortex. It is of mixed nature, as its evanescent part (functional) can be accessed 
and modified from consciousness, while your permanent part (structural) is unconscious. 
From the Freudian theory, its control belongs to the ego. 

As seen by the TL, the contents of the transitory memory becomes part of the 
structural memory if fulfilled all the cycle of the internal time; if are not fulfilled, if the time 
stands still, all lived does not become part of the past 25 , which leads to diseases such as the 
neurosis. That the internal time it stops, mean that does not you anticipate a response (PAF) 
to the issues raised by external reality. Only becomes part of the psychic structure if is 
completed the pair: idea / PAF. The ' gaps ' in the internal time, in this case, are filled in with 
‘ancestral time’ 26 that's what we have for 'repair' the lack of temporal evolution caused by 
some psychical trauma. (Figure 51). This leaves a 'mark' in the psychic structure that affects 
the normal psychic function, since appears the phenomenon of 'eternal return', to that place 
in the history of the subject generating great anguish at not being able to access the structure 
and 'see' where is the problem (the lock) to solve it and eliminate the disease, something 
that supposedly one could only achieve through Psychoanalysis. 

3) Operative memory is responsible for providing content to the practical thinking, as 
we shall see in the next chapter. Is what allows one hand, learning motor routines, which 
are then converted into habits, and secondly, is useful for guiding the remembrances. 

This practice memory is managed by the olive-cerebellar system, and is distributed 
between the cerebellar cortex and cerebral motor cortex. It is heterogeneous, unconscious 
in its structure, and conscious in their operation, which can be adjusted through the attention. 
From the Freudian theory, control and supervision is provided by the superego. 


25 It is appropriate here the expression of Merleau Ponty, when referring to the perception of an amputated 
arm, where it says, "The phantom arm, then, is as trapped experience in old present, it does not decide to 
become past" (Merleau Ponty, 1985 p. 104) 

26 We will expand on this topic in Chapter 4 when we discuss phylogeny of the psychic apparatus. 
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Fig. 51 DETENTION OF THE INTERNAL TIME BY A PSYCHIC TRAUMA 
References: A = Locking the normal evolution of the internal time by a traumatic experience 
B = Anomalous restoration of the internal time cycle as a defense mechanism 

2.10.1. MEMORIES 

Memories not only are the product solely of attention, but of the whole psychic 
functioning, therefore, although not intentionally paying attention, equal we have memories. 
They can be classified into biological (phylogenetic and ontogenetic), psychics, and social. 
The first are those of unconscious nature, whereas the last two are mixed, with an 
unconscious roots and an operating part conscious. According to the above, the biological 
memories are handled by the Freudian Id, however, psychic and social memories, are 
controlled by ego and superego, respectively. 

Biological memories have to do with all the physiological and emotional aspects that 
allow our life, from breathing to tears caused by pain, so will not be discussed here. 

The social unconscious memories relate to what I call structural Oedipus, to be the 
biological and phylogenetic basis of great Freudian discovery of the Oedipus complex. 
Conscious social memories, of which later operating in the internalization of social norms 
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(what I call 'Oedipus function'), and everything that has to do with communication with the 
other, that is, the language in all their acceptations. 

Here we will take only the psychic memories, and as stated above, may be of two 
types: unconscious and conscious. The first are the product of something that could never 
be 'forgotten' because it was never conscious, are in this category, among many others, 
those arising from the alleged 'infantile amnesia' (of the first 3 or 4 years of life). In essence 
these memories of our early years is preserved and its permanent validity ensures a normal 
psycho-bio-social development. Become evident only in dreams and eventually in a few 
situations more 27 , because only in them, the psychic structure is at 'skin deep'. They depend 
exclusively on the structural memory. 

Instead, the psychic conscious memories, those who are supposedly raised in the 
act of remembering do not represent, as commonly thought, a reproduction of something 
that happened, in the form of memories, but a repetition of an action that was in some time 
internalized. In other words, we do not remember, we act, although generally we are not 
aware of it. 

Given this very special dynamic characteristic of the conscious memories, we can 
intuit that are related mostly and directly with operative memory, although a small portion of 
them have their origin in the functional area of the transitory memory. In any case, they are 
always conditioned by unconscious memories 

As outlined in the preceding paragraphs, there would be conscious memories, but 
repetitions. Is this really so? 

The memories, as we understand it here, are not the evocation of a historical event, 
since by definition, the history of a subject lies in its psychical structure (in the unconscious) 
that is unapproachable therefore history directly can only lead to unconscious memories. 
Hence, what we remember consciously has not to do with the 'abstraction' of a nonexistent 
'mental image 1 , but with a' re-live ' (to act) the situation and the circumstances that enabled, 
that the perceived fact, forms part of our psychic apparatus, and being related with history. 
The memories of this collated way show their true subjective roots, and for that reason there 
are pleasant memories, they are based on 'actions' that sought satisfaction or we were in 
circumstances to which they found a definite sense; as well as, there are unpleasant 
memories because 'they hurt us' in the flesh of the dissatisfaction; there are also hidden 
memories, as we shall see. 


27 Like when we allow ourselves to be ironic, or in a failed act, as he showed Freud. (Author's Note) 
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If memories were only brought from the past an image, all would be inert, as there 
would moving our desires and our anguish, by not give satisfaction to those, nor lend you 
our body to these, that is, would not have the good pleasure of our will. So, as we only learn 
what we live, with the memories happens something similar, the experiences are the stuff 
of which is made what we remember consciously. 

According to Freud, this way to remember it is a defense mechanism of the psyche, 
to prevent nor even the same subject, can scrutinize their subjective structure, given the 
high risk, including of living that this would imply. (Freud, Volume XII AE, p. 155) However 
I disagree with Freud on the existence of a 'recall ideal", which he said is what he has to 
seek the analyst when trying to cure a patient affected, for example , by a neurosis where 
the 'compulsion to act' it could harm. Inducing an inert recall can be an ingenious resource 
of the analytical method, but this does not mean that this realy is given in the normal psychic 
functioning. 

If we're like we are, with our 'ordinary neurosis' in tow, is because we remember 'by 
acting 1 , although apparently we do not move a muscle. Well as action is the beginning of our 
psychic apparatus, it is also their last end, by defensive issues. Of our ability to act biological, 
psychological, or socially depends our life. For our own good, we must 'remember actions' 
and not existent abstractions, that may depend on a supposed information processing, of a 
whimsical coding and a spurious storage, which then are investigated, as claimed by 
cognitive psychology inspired by a computer and the logical thought. 

This may explain such common facts, such as, the astonishment that causes when 
us to have forgotten something we consider important or even more our surprise, when we 
remember perfectly clearly, inconsequential situations. No doubt then, memories are 
experience-dependent and its origin and disposition are related, in part, with what happened 
in childhood, that is, when the psychic structure was formed, tendency that will leave our 
psyche marked for the rest of our lives. 

Freud, in a brilliant job, "About the screen memories" (1899) (Freud, Volume III AE, 
p. 291-315) autobiographical, gives us specific guidelines for understanding how memory 
works and what they are made the conscious memories. The wonder and surprise 
mentioned in the previous paragraph, Freud explains them by saying it is as if there were 
two psychic opposing forces participating in the generation of these memories, one that 
gives relevance to an experience to remember, while the other resists thereto. 

These forces alluded are not to annihilate each other, but show an effect of 
commitment. Freud compares this situation with the formation of the resultant within a 
parallelogram of forces (op. cit, p 301), that is, what loses one, it wins the other, and the 
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resulting will be closer to the higher force. The commitment, Freud tells us, determines that 
rather the occurrence of the 'memory picture' justified by its origin is produced another that 
is 'displaced' and appears stripped of the element that caused the conflict. 

This displacement by contiguity suggested by Freud, this decentering of the mnemic 
footprints that reaches our adult lives, the TL also explains how a shift by contiguity, yes, 
but temporary. It's like the phenomenon of special relativity, both views are memory traces 
for two different reference frames. It 'remembers' which supposedly and superficially 
happened, but really what is 'stored ' is something that did not become by having a slower 
time regime, being in another dimension. When it evoked the first conceals the second. The 
above is justified in Freud's own words, "In most of the childhood scenes substantive and 
exempt from any other objection one sees in the person's own memories, as a child, and 
know that one is this child, but sees it as can see an observer who is out of the scene." (op. 
cit, p 314) From the relativistic point of view would say as a static observer that sees displace 
the phenomenon to be observed, for which in appearance seen from outside, time passes 
more slowly. Supporting us again on the words of Freud, "Every time that within a memory 
the own person appears as an object among other objects is legitimate to adduce, this 
contrast between the self acting [the observer moving] and the remembering self [the static 
observer] as evidence that the original printing has undergone a consolidation"(loc. cit.), we 
can see the pertinence of transcursive approach. 

As well says Freud on the work analyzed, besides being a common experience to all 
normal children from 6 to 8 years old takes full effect in conscious memory where memories 
are coherent, appearing since a strong relationship between the psychic significance of a 
particular event and its 'retention' in memory tending to preserve the essence and reject the 
secondary. From here, Freud we goes on to say the importance of what happens to us is 
directly linked to the possibility that some can remain in our memory. 

This apparently contrasts with what we said at the beginning of the analysis of the 
conscious psychic memories. However, but it is not the case because if you look at the 
details of what we remember as 'coherent' we see that 'always' lies an 'action'. Put another 
way, when something is etched in our memory it is true that it has to do with psychic 
transcendence that 'something' has, but so is that 'transcendence' is directly related to the 
effort (action) that we had to do to solve the issues raised by external reality at that time, 
that is, how much it cost us to make sense of the situation. We are not able to retain in 
memory anything that does not make sense for our psyche, this is the subjectivity and the 
life necessary to sustain her. 
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In conclusion, we can say that conscious psychic memories are themselves of two 

types: 

a) The screen memories, originate in childhood and where the 'register' a 'harmful' 
action to our psyche is 'moved' temporarily to a seemingly harmless content, transforming 
thus in a defense mechanism for a psyche in formation. Of the impact that such harmful 
action has had at psychic level will depend in the future the appearance of phobias or 
'unexplained' neurotic symptoms, and the explanation is precisely this that by 'protection', 
it has been forgotten. His place of 'storage': structural memory (cerebral cortex). 

b ) The modulators memories, they originate starting from of the 6 to 8 years old and 
depending on the actual system impacted, that is, biological, psychical or social, and actions 
necessary to 'solve' what finally will be remembered. Note that when I say ‘necessary action’ 

I am also saying 'enough circumstances'. His place of direct storing: operative memory 
(olive-cerebellar system), and in indirectly the structural memory where 'gets' temporal 
orientation of memories and the actors, in addition to me, that were involved in the 
remembered situation. A biological analogy of modulator memory is a producing a protein, 
wherein a molecular copy based on a mold (nuclear DNA which transmits its structure), it 
acquires a ' folding ' of its structure that tells about the function that has to fulfill (records the 
action). Until it has not been folded, functionally, it is not a protein. The same applies to the 
modulator memory , get the ' historical data ' does not help if it is not functionalized, that is, 
if they do not are coupled to necessary actions that enabled that these data become part of 
the psychic structure. 

2.10.2. OBLIVION 

Why our transient disability and sometimes permanent to evoke what left us for have 
been through a particular situation? 

If you stick to what was said in the previous point, the answer to this question can be 
multiple. However, there, we can only find answers to the psychic mechanisms of forgetting. 

Forgetting can be classified into: a) pathophysiological, b) traumatic, c) 
pharmacological or induced, and d) psychic. 

a) Pathophysiological oblivion: where the 'forgotten' refers to both learned procedures 
(PAF), which sheltered in operative memory and partly from the transitory memory to the 
time of the event that caused it (that is, walking or talking), and also, loss of memory 
(amnesia) , which may be involved in structural memory. Is caused by conditions generally 
degenerative such as the Alzheimer's disease, that altering the integrity of neurons of the 
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cerebral cortex, or such as Korsakoff's syndrome present in chronic alcoholism, and where 
a progressive lack of vitamin B1 per malabsorption or lack of contribution, causes neuronal 
loss, bleeding and scarring of the thalamus and hypothalamus. Also belong to this type of 
forgetfulness, caused by stroke (either hemorrhagic or ischemic), localized or diffuse brain 
infections (such as brain abscess or encephalitis), or tumors affecting the CNS, that affect 
the normal functions of the brain sometimes causing a definitive deficiency such as the 
aphasia. 

b) Traumatic oblivion: usually transient, is produced by a contusion. Has a variable 
duration and in direct proportion to the severity of the injury. Is antegrade, that is, are 
forgotten the events that occurred between the time of injury and the time of memory 
retrieval. It can affect not only memory (transient amnesia), but also the PAF acquired (for 
example, post-traumatic aphasia), which tells us that the most affected is the transitory 
memory. 

c) Pharmacological or induced oblivion: consumption of certain drugs, such as 
sedatives or illegals, and acute alcohol consumption may cause a temporary blockage of 
the transitory memory and the consequent oblivion of what happened while it is under its 
effect. One can induce oblivion, as in people undergoing hypnosis, they forget the events 
during the procedure or where past events can’t be remembered. 

d) Psychic oblivion: is the only that I will board in some detail. For the TL, this type of 
forgetfulness is due solely to a psychic trauma, understanding for it, the emergence of 
specific external threats to biological, psychological or social life that suffering a subject from 
birth. The psychic, as we have seen, affects much the rest of real systems, that is, the 
biological and the social, the simple explanation of the latter gave us Freud when he 
discovered the unconscious and within it, the id. 

In all cases, forget from the psychic point of view is a defense mechanism unlike the 
other types of oblivion already analyzed where production depends on an external cause. 

According to the above, the psychic oblivion is the most universal of all; is the caused 
by what conceal screen memories. Traumatic psychic situations repressed by a defense 
mechanism, for the fact that are unpleasant per se, or possibly, for causing eventually 
displeasure, directly are forgotten. The latter situation should be well differentiated from the 
'infant oblivion' that we all suffer on the beginnings of our language whose origin has nothing 
to do with any trauma, but with the mere mechanism of development and growth of our 
psyche. 

The previous psychic oblivions we might call it ontogenetic, because arise during the 
construction of our psyche, however we can identify other psychics oblivions to which we 
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call phylogenetic already occurring as a result of an intra-psychic threat, that rests in 
ancestral legacies. These forgetfulness are instinctual nature, as we shall see when we 
discuss phylogeny of the psychic apparatus, in the view of Freud, its origin is in a series of 
libidinal renunciations to avoid incest, that is, are forgotten' desires that involve parents, 
sublimating and transforming them in respect and tenderness thereby diversifying the object 
of his instinctual desires. 
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CHAPTER 3 


ONTOGENESIS OF PSYCHIC APPARATUS - ON THE STRUCTURE 
INTRODUCTION 

The psychic apparatus is structured from search the concordance that allow to find 
sense to the world where we have to survive. This function is consolidated because this 
apparatus can be achieve the identification of three key elements that come into play in the 
subjective reality, that is, object identification, identification of the subject and the 
identification of change or transformation which relates both, in its superficial and deep 
aspects. 

This chapter will address the first part of psychic ontogenesis or that it has to do with 
the construction of the structure of the psyche. 

All of the structural is inevitably linked to the volitional, and it is this will which although 
it has among its evolutionary stages 'thoughts' allows the action, that is, responses to internal 
demands (desires) and external demands (the beliefs). By enabling the correlation between 
demands is met the only genuine subjective need: survival. 

3.1. THE THOUGHT AND THE IDEAS 

While we have characterized previously to thought as the representative of the 
psychic function, we must clarify that there is one part (the largest) of the thought, mostly of 
unconscious nature which works according to the structural. 

This provision of the thought arises as proposed by Sigmund Freud (1895) (Volume 
I AE, pp. 408 - 436), and I have even taken, with some modifications, the same 
nomenclature, because he described and very well the different stages that I want to 
highlight in the formation of psychic structure . 

The thought can be defined as a psychic activity, mainly unconscious, that arises 
when due to a need emerges a desire which means going in search of the desired object, 
and that when is found the object is achieved satisfaction. To carry out this activity the 
psychic apparatus goes through a series of instances that allow, in addition to acquiring its 
structure, put it into functioning. 

For its part, the psychic process of the think thrives on perception and attention, and 
in turn, the attention can be divided as we saw, in a biological attention, a psychical attention 
and a social attention, which together provide to the psyche of correctors defense 
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mechanisms in order to adapt their functioning to the demands of the three real systems 
and their psychic representatives, who as we shall see; Freud identified as the id, ego, and 
superego, respectively. 

The above arrangement corresponds to that proposed by Sigmund Freud, the author 
of the only theory of the psyche that exists so far. The father of psychoanalysis in an 
exceptional manner described an arrangement of the psychic apparatus that fully explains 
its operation, both normal and pathological. Without going into details we can say that Freud 
distinguished, at first, three functional levels of the psychic apparatus: conscious, 
preconscious and unconscious (first topical, 1895), to complete after with the three structural 
levels: the Id, the Ego and Superego (second topical, 1923), spotlighting the dynamic 
aspect of the psyche. 


Conscious V 



J 


Fig. 52 STRUCTURAL MODEL OF PSYCHIC APPARATUS ACCORDING TO FREUD 
References: S = objective subject - O = objective object - V = objective or superficial change 

V = change or deep transformation (or hidden)-- PAU (autonomous universal pattern) 

Ss = subjective subject - Os = subjective object - Vs = subjective change 
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Figure 52 shows a figurative arrangement of Freudian structures and their important 
relationships, not only between themselves but also with the surrounding environment which 
has been represented as an 'iceberg' floating in the 'sea of the unconscious'. 

The structural instances, as seen in the figure, are unevenly distributed with respect 
to the unconscious. Only the Id is absolutely unconscious. 

The Id can be defined as this instance of unconscious content that allows the 
expression of instincts 28 and desires; is part of the more primitive psyche, apparently more 
disorganized and innate, and according to our proposal, is the seat of psychic structure, and 
the deep or subjective transformations. This is represented by v in figure. 

The Ego is the instance in charge of both the action as the psychic defense. Its action 
allows, first, to enable it go to build a functioning structure of the psyche, but on the other 
hand, give appropriate response to biological requirements (from the Id), and socio-cultural 
(from the Superego), by this reason behaves as a psychic 'organizer' trying by all means to 
deny or diminish anything that might damage the structure and psychical functioning. Its 
content is mostly unconscious, especially as pertains to defense functions. A small part, 
dedicated to the volitional responses (to the environment) is preconscious. According to the 
Transcursive Logic in the ego resides the subject and its derivatives (S in the figure). 

The Superego represents the instance of the comptroller of Ego activity, activity that 
is achieved upon internalization of norms, rules and prohibitions of socio-cultural, only way 
to counter the 'pressure' exerted by the Id on the Ego, when required reduce the tension 
created by primitive instincts (hunger, sexuality, aggression, etc.) or comply with the 
unconscious desires. Much of the Superego is unconscious, except for a small part 
preconscious that allows the adjustment to the standard of the Ego-volitional acts (answers), 
for example, politeness. For the Transcursive Logic is the psychic seat of the object and its 
apparent transformations (O in the figure). 

It must be distinguished the ‘to think’ of ‘thought’ and in the latter, those aspects 
dedicated to generate psychic structure (volitional thought), and that is the thought itself, 
and that here for lack of a better name we will call theoretical or abstract thought (cognitive 
thought). 

The 'to think' on the one hand, represents the confluence of a number of psychical 
processes supported in a dynamic structure, and that make possible the enablement of 


28 Instinct is a purely Freudian concept that expresses the vital commitment that man has with the libido, that 
is, with that deep, innate transformation that can’t be evidenced otherwise than by its distinctive manifestations, 
those that determine the proceeding before the different apparent transformations to which is submitted to the 
psychic apparatus. It should be clarified that the English term 'instinct' does not accurately reflect the Freudian 
concept (pulsion' in Spanish, Tried' in German) (Author's Note) 
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operative processes, such as speaking, for example, that allow understand what learned 
(apprehended) by perception, this is what we know here as 'volitional thought. On the other 
hand, the 'to think' allows elaborate through of the theoretical thought, the fulfillment or not 
of a desire to be transformed into 'our truth' that is, to give rise to a belief, which is the 
'currency of change' in that particular 'business' that hold each other, the inner world and the 
outer world. To this 'think' we will call cognitive thought. 


PURE 



THEORETICAL 

OR 

ABSTRACT 


VOLITIVE 


CRITICAL 


PRACTICAL 


EXPLORER 


JUDICATIVE 


I 


REPRODUCTOR 


I 


SPECIFIC 

ACTION 


Fig. 53 THE THOUGHT AS A GENETIC ACTIVITY 

References: SS = subjective subject - OS = subjective object - VS = subjective or deep change 
Primary or basic thoughts (deep) = those who face to petals of the trefoil 

Secondary or correctors thoughts (superficial) = those located in alternate vertices and that are related to 
attention - ® = now or the contact with consciousness 

As seen in Figure 53 the thoughts in general are divided, on the one hand, the primary 
or basic of deep character, as it only recognizes them for their unmistakable manifestations, 
namely, the affections awakened by an experience or a particular specific action, or in short, 
the expression of a superior elaboration. These thoughts are: the explorer, the practical, and 
the theoretical or abstract. On the other hand, are the secondary or correctors thoughts, 
which are self-evident, but not by its manifestations, and include the judicative thought, 
critical thought and pure thought. 

As we have seen in previous chapters the state of consciousness is not a continuous 

and permanent phenomenon while we are awake, but rather, it is an intermittency between 

states of consciousness and unconsciousness of identical duration (12.5 msec) which 

alternate. All I will describe below and that has to do with the construction of the psychic 
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structure occurs during states of unconsciousness, that is, for what we know as a temporal 
wedge. Intermittent states of consciousness which are addressed in the 'now ' (® in Figure 
53), are used primarily for two things, first, to pay attention (biological, psychical or social); 
and secondly, to operating the specific action or response to the perceived. This tells us that 
in fact, most psychic activity is unconscious and we make use of consciousness, that is, 
intentionally directing attention of some sort to a particular fact, only when arise problems 
that prevent realization automatically of a specific action, whether that has to do some 
adjustment to what has been learned or learn something new. 

In Figure 53, the temporal wedge is represented by the 'trefoil', this elapse of the 
internal time (in the opposite direction to clockwise) that administers, as it were, independent 
of present achieving the different identities that will give origin to the psychic structure. While 
the chronological time or the time of the external world, represented by the 'now' running in 
an eternal present, perpendicular to the former. 

The state of waking consciousness operates the external perceptual apparatus which 
allows to the 'explorer thought' to start search of the object with most likely to satisfy the 
desire promoted by the imperative to survive. 

The act of perception can be divided into two distinct processes that take place 
simultaneously. On the one hand, who is responsible for 'capture' from the reality outside 
the psyche, quantitative, that is, generating stimuli that traveling on the particular routes of 
each of the organs of sense towards the cerebral cortex where impact in a dispersed manner 

and that in the hypothesis of Llinas (Llinas et al., 1994, p. 261) constitutes the content or 

that, somehow, represents the 'spatial' of perceived. On the other hand, is the process 'it 
captures' the qualitative or that which is not apparent and has a temporal dimension, which 
Llinas calls context, which traveling by, perhaps, the reticular substance and reaches 
thalamus nonspecific nuclei 29 . The thalamocortical system and practical thinking, as 
discussed below, give to the perceptive act the uniqueness needed to establish the 
existential reality of the perceived. 

Practical thought enables process the perceived and it does this by configuration two 
different memories, one structural and other operative. These memories do not have the 
features that are commonly assigned to the memory in general as we have seen, that is, the 
ability to retain 'images', representatives of perceived, something that has never been 

29 This certifies that observed in patients with lesions in the nonspecific thalamic nuclei (hemineglect 
syndrome), where neglects half its body. For example, when looking in a mirror, only attend to contralateral 
side to brain injury; the other half of the body ignore it, do not see it reflected. From the point of view of 
consciousness, it's as if that part of the body did not exist. (Llinas, 2003, p. 147) 
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proven to exist, but they only 'retains' are relationships 30 . These relationships, when they 
repeated on perceived reality end up configuring true patterns for which the psychic 
apparatus allocates a number of resources that allow you to perform actions that represent 
'specific actions', developed as a response to what we perceive. 

The relationships mentioned are registered somehow, given the change in synaptic 
strength between the neurons caused by impact of perceptual complex, thus giving a kind 
of learning. This learning is done in two ways, on the one hand, we might call structural, 
charge of the quantitative and given affinity or immediate relationship between perceived 
elements of reality; and on the other hand, would be temporal learning or those responsible 
for the qualitative, which depends on previous inputs and responses. As a result of 
successive perceptions (learning) is being created in the reticular neuronal frame, a series 
of 'facilitated paths' by where are running the various stimuli coming from the outside, and 
so, be form different relational patterns that can then be 'remembered'. This mechanism was 
proposed by Donald Hebb in 1949 (2002, p. 62) but that Freud accurately predicted 54 years 
ago (Appendix B). 

If the pattern perceived coincides entirely with something already learned and known 
(experienced), the practical thought launches to the action, that is, transform the 'facilitated 
path' in a PAF (pattern fixed action) which is the motor response to the perceived. When 
these responses are repeated over time give rise to habits or those motor routines that we 
performed automatically without full participation of consciousness (walking, talking, etc.) 

If perceived pattern not fully matches with one pattern already known, it starts up one 
of the correctors of thoughts, depending on where is the disparity. When you can not 
establish the identity of the object, the judicative thought is activated through biological 
attention that modifies the practical thought according to the given by the explorer thought 
(see Figure 53). 

When you can’t establish the identity of the subject, therefore, is the critical thought 
who through psychic attention, modifies the theoretical thought in terms of practical thought. 
Finally, when you can’t identify the transformation that connects subject and object, pure 
thought, by social attention, modifies the explorer thought depending on how the theoretical 
thought must adapt to the circumstances; a paradigmatic example of this is the discurse 
adequacy to the communicative situation. 

With the above modifications what is sought is to establish how true it is a given fact. 
So, trying to establish the biological truth, which is based on the satisfaction of a desire, or 


30 As J.L.Borges says: “Memory is that form of forgetting that retains the layout [the relations], not the sense.” 
“The profound rose”, 1975 (Author's Note) 
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psychic truth that lies in the sense that has one fact, which gives you the opportunity to 
comprehend, or the social truth that which is commonly known as 'truth' and allowing us to 
be credible to others, and build our own beliefs by conviction or certainty, that is, be 
scientists. 

Something quite different happens when the perceived pattern does not match at all 
with something learned and known, that is, something we experienced. 
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PART TWO: PSYCHIC FUNCTION 

CHAPTER 4 


PHYLOGENY OF THE PSYCHIC APPARATUS 
INTRODUCTION 

The appropriateness of applying an evolutionary concept to the field of study of the 
psyche is assured because Freud himself states that the psychic apparatus is an 
evolutionary attainment and its roots are firmly installed in the lives of our ancestors. The 
main evolutionary achievement in the man was the power of self-generating and self- 
regulate their own thought, and in that sense, and only in that, the man could be considered 
as part of a monophyletic group, that is, descended from a single ancestor. 

While Freud was not the first to propose the existence of a psychic inheritance, since 
Th. Ribot did in 1875, is the first to do it from a strictly psychical approach (Volume XIII AE, 
p.159), and as the support the development of the psyche through the generations, which 
gives it a certain degree of continuity to the psyche that neither religion nor direct 
communication nor tradition, alone or together, can explain. 

4.1. PHYLOGENESIS 

Freud brilliantly suggests that it is this heritage of certain psychical predispositions, 
acquired phylogenetically, which he calls 'primal fantasies' ( AE Volume XVI ( 1916-7 ) , p. 
338 ) that must necessarily be 'activated' during the individual life, that is, ontogenetically . 
Here is another fundamental contribution to the science of Freud that is added to the long 
list that I will enumerate in Appendix B. He came forward several years to the current genetic, 
to involve the epigenetic mechanism in this type of inheritance, which Waddington, not 
defined until 1953, as the interactions between genes and the environment and that could 
be confirmed, no doubt, in the 2001 when the human genome was defined. Freud drew on 
the Zoological Philosophy (1809) of Lamarck , who was banned scientifically at the time by 
proposing the inheritance of acquired characteristics; and in the recapitulation theory 31 of 
Haeckel (1866), which although still criticized even today, at the biological level not to be, 


31 "The ontogeny, or the development of organic individuals, considered as a sequence of forms that changes 
in all organic individual during his individual existence is immediately determined by phylogeny or development 
of the organic group (phylum) to which it belongs. Ontogeny is a brief and rapid recapitulation of phylogeny 
determined by the physiological role of heredity (reproduction) and adaptation (nutrition) 

". Haeckel 1866 Generelle morphologie der organismen, Vol 2, p. 300. (Own translation) 
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as its author intended the 'golden rule of biological evolution', itself should be given credit in 
the epigenetic aspects of evolution, something that Freud like the importance of acquired 
characters he knew how investigate them. 

These fantasies given their genetic tenor are manifest in childhood. There the child 
'does not more than fill the gaps of their individual truth with prehistoric truth "(op. cit.)."ln 
the individual summarized development [in ontogenesis] is repeated the essential part of 
that process [the primary or phylogenetic]" (Volume XXIII AE, p. 115) [Law of Haeckel's 
recapitulation] 

What is that prehistoric truth of that speaks us Freud? 

This primitive relic is on the one hand and according to Freud, the phylogenetic origin 
of society and religion and as such the first psychic structuring, and secondly, is the historical 
truth, that which ontogenetically is made manifest by a repressed desire (incest) and belief 
(the prohibition of incest by paternal authority). 

The primary historical events of the human family began with an omnipotent father 
who violently defended the females of the group (wives and daughters) whom he considered 
their exclusive property; by punishing with expulsion, castration or death to the sons who 
give rise to his jealousy. Here Freud is based on the hypothesis of Darwin (1871, Vol. 2, pp. 
362-363) whom suggests that originally man lived by hordes, that is, a male-dominated 
groups. These children 'separated' of the family nucleus, mobilized by hatred conspired, 
overpowering the despot father and devoured him later given the custom of those times as 
postulated by Atkinson in 1903 32 . Were already obvious that these primitive children 
expressed ambivalence in their hatred and fear of his father, but also his veneration as a 
paradigm and the overwhelming desire to take their place. 

After of the parricide is given a series of events that include the formation of a fraternal 
clan where equal rights between the brothers is established, exogamy and the incest taboo 
whose violation is punishable by death, respecting the paternal legacy , the institution of 
mother-right to take care of your family and totemism, that is, the choice of a strong animal 
and perhaps feared, to replace the lost father figure and thus expiate the guilt by having 
killed him, based on the work of Robertson Smith (1894, p . 412). The totem is considered 


32 In a paper recently published by G. Rodriguez-Gomez et al. (2013) National Research Center on Human 
Evolution in Burgos, Spain, demonstrated that cannibalism practiced by Homo Antecessor, Europe's oldest 
hominid, was not due to periods of famine, because as shown by the model developed by these scientists, 
800,000 years ago, Europe was a resource-rich environment, such as meat and fat which they obtained from 
large mammals who cohabited the region (Author's Note). 
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protective incarnation of the father so it is respected and revered, but on the other hand, 
they establishes a holiday where the animal is killed and eaten to commemorate the victory 
of the sons over of the father. 

Totemism, as seen by Freud, is the first human manifestation leading to a religion to 
be strongly linked to the social composition of the group and be dependent of the moral 
obligations. In historical progress, the animals are replaced by humanized gods. In this way, 
the mother is again relegated to the replacement of the patriarchal regime, when 
transformed, over time in a universal God validates the restoration of the primal father 
omnipotence. 

Through the totemism is established a series of obligations and restrictions that have 
as background a waiver (oblivion) instinctual, and they can be summarized in three basic : 
a) the worship of the totem, b ) exogamy , and c ) the granting of equal of rights to all 
brothers. The first two are intended to preserve the will of the father, and the last, designed 
to ensure the acquisition of the order that emerges a posteriori of the parricide. 

The proposed by Freud over the phylogeny is not without its critics. These criticisms 
are, first, from the Anthropology from the concept of ambivalence to which labeled as too 
flexible enough to match 'with the two repressed wishes of the Oedipus complex' (AE 
Volume XIII, p. 145). Second, from the same Psychoanalysis, where regarding the origin of 
the individual, independent of the species, which gives rise to an ontogenetic theory of 
culture, that is, that which arises from the individual and the particular conditions that he 
lives in his childhood thus opposed of the Freudian proposal. 

Analyzing in detail the interrelationships between the various actors that sustain both 
the phylogenetic heritage as ontogenetic, we will demonstrate from the TL that the above 
criticisms are unfounded and that its origin actually is given first, by misinterpretation of the 
Freud's words, and second, in absolute ignorance of the inner workings of the psychic 
apparatus which was clearly specified by Freud; ignorance extends to laws governing 
inheritance, especially those having to do with the mechanism epigenetic, that is, the 
inheritance of certain acquired characteristics. 

Figure 54 shows the aforementioned relationships. 
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Fig. 54 PHYLOGENETIC OR ARCAIC INHERITANCE OF FREUD 

References: V = ancestral mother/current daughter/evident or superficial change - T = ancestral 
father/current son/hidden or deep change - S = current father/subject - O = current mother/object - S and $ 

= parents - S and $ = offspring - 00 = hatred/possession - 11 = respect/love - 01 = hatred/love -10 = 
respect/possession 

The phylogenetic inheritance, according to the previous figure, is represented by the 
ancestral couples, those that is composed of a primal father-totem (▼), despot and witness 
the love-hate that professes him, whose hidden presence is only apparent through its 
powerful influence to possess his wife with exclusiveness (V) and separate the son of the 
daughter to avoid incest. 

Among the ancestral couple and their offspring, relations according the codes of 
figure are given in the following terms: a) the ancestral father exercises absolute control and 
ownership over their women (wife and daughter) and rejection (hatred?) for his son, while 
preventing incest, first, possessed his wife to isolate her from his son, and secondly, he 
interposed before the love that could professing his son to his sister b) the mother save 
ancestral respect for your partner and feel love for his children, c) the son, by to be isolated 
it is revealed, kills the father and replaces it with a totem, d) the mother is imposed as 
authority of the family clan respecting the totem and loving their children. Finally, children, 
inherited epigenetically (acquired characteristics) the typical characteristics of their parents 
that is, the two oppositions love/hate and respect/possession. 

Regarding the ontogenetic heritage should be considered two different situations. On 
the one hand, biological inheritance and on the other, epigenetic inheritance, that is, one 
that acquired in ancestral time is evident in the ontogeny when currently, return to concur 
certain factors 'that activate' such patterns acquired. 

This causes the right diagram of Figure 54 serves to analyze, first, the relationships 
of current parents with their children, and secondly, the current situation of a child front of 
their parents. This last relation explains the Oedipus as universal psychical structure, while 
the first, Oedipus as a function, that is, the emergence of the Oedipus complex. 
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Was Melanie Klein (1990, Volume 1, p. 313-345) who provided the mechanism in 
which is based the psychic structure and made by an elaboration that explains the 
emergence of an early Oedipus that not based on a primitive past, but in the 'construction' 
of the psyche as a structure. Klein, based on psychic function elaborate and placed in the 
realm of the unconscious by Freud, she unraveled the intricate and complex process that 
leads to the basic identifications by projection, that is, those that give the ontogenetic basis 
of subjectivity, but invoking them an external origin. 

4.2. IDENTIFICATION 

Identification is a process which allows tolerate the loss of an object; because the 
ego, due to loss of an object achieves introject the load of that lost object and thus the object 
is internalized, it becomes an internal object it that goes conforming the core of the itself. 

Freud links (AE Volume XXII, p. 59) the Superego to an identification with the 
parental agency which is linked to the destination of the Oedipus complex, which makes it 
heir to this strong sentimental attachment. When the Oedipus complex is settled the child is 
forced to leave the object with strong ties to their parents and in return, the Ego, reinforces 
identification with them. This mechanism is structural, because, as well as helped to shape 
the superego, initially served to shape the Ego. 

Freud refers to the identification as the earliest emotional tie and divided it into 
primary and secondary. A primary identification could be seen as a state, while the 
secondary identification as a mechanism. The first is a structural change such as operated 
from higher structures as the Ego on the Id, and the Superego on the Ego. The second, 
meanwhile, is a mechanism that represents the functioning of a structure that is a 
transformation, for example the defenses, with the exception of the primaries are functional 
transformations and not just changes. 

The identification stands as the most important way by originating to relate to the 
other, which must be differentiated from object choice. For example, when a child is 
identified with his father, wants to be like his father and take it as model, while when it has 
done the object of your choice wants to possess it, but that does not change its Ego. 

Freud says," This brings us back to the genesis of the ego ideal, because behind this, 
lurks the identification first, and of higher valence of the individual: the identification with the 
father of personal prehistory. At first glance, not seem the result nor denouement of a 
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investiture of object: it is a direct and immediate identification {unmediated} 33 , and earlier 
than any object-cathexis" (Volume XIX AE, p 33). 

The higher valence to which Freud refers has to do with the relational capacity and 
not to the related amount. It is a qualitative capacity, and not a quantitative capacity; from 
the TL we call it Vo and from psychoanalysis, libido. 

Identification is that two apparently opposite things are part of the same identity; this 
is achieved through mediation or change or transformation required to achieve that unit. This 
is the concept of thought that Freud describes in The Project. (AE Volume I, p. 387) 

Identification is achieved when you can go from one to the other (apparent opposites) 
without disappearing them completely. 

Instead, unmediated or immediate identity, that might be called proto-identity, is the 
mold or universal language in which is based the posteriors identities that will be mediated 
by this initial phylogenetic identity. This is the phylogenetic inheritance in that Freud 
emphasized in the above quotation. 

This phylogenetic heritage (the ancestral father), consists of inherit a series of 
relational patterns and not mechanisms that are acquired by the species during their 
evolutionary history. Some of these patterns are what Freud, in the Project, called him 
'inherited facilitations', such as the principle of displeasure; considered as their own the 
satisfactory; the tendency to order from disorder; the need of identifications based on a 
stable disequilibrium, that is, the identity by tolerance (negative feedback that enables 
individual development); and the attraction of the complementaries (or positive feedback 
which allows the evolution of species). This identity by tolerance is achieved by jumping to 
a heterarchical policontexture, which operates simultaneously at different levels thereby 
giving rise to the different dimensions of subjective reality 34 . 

The last phylogenetic pattern appears, then that in the species (psychic) disappears 
in real or figurative form, the system of the original father and are redistributed the links in 
the form of pairs to the transform the pan-contexture of the ancestral father in the subjective 
poles of all identities. This father, now hidden, is which keeps alive the flame libidinal, and 
under the light of their absence occur the multiple changes, laws and conventions that 
generate the complex social trend with support in tradition or in social inheritance. 


33 This relational concept, that here Freud displays masterfully, is one of the pillars of Transcursive Logic (TL) 
and represents the relationships that exist between continents, but in appearance. Exists in TL another 
relationship, indirect, which is one that connects continents, but in a hidden or deeply. It should be clarified 
that in TL, all these relationships are mediated, since it is opposition relations, but not binary. (Author's Note) 

34 For more details see Appendix A. 
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This difference between the ancient and the current system meets in some way with 
the law of the Nash equilibrium 35 . This balance, for us, is actually a stable imbalance that 
maintains life, both biological as psychical and social level. This imbalance tells us that the 
passage to the social was not a succession of altruistic acts, but the union of a group of 
selfish men who are bound by desire, fear and guilt, and they were forced to adopt the best 
strategy to stay alive. These ancestral patterns, that match a universal language, will be 
revitalized as natural language in the original fantasies described by Freud. 

The disappearance of the ancestral father put in force to the ancestral mother, 
appearing the first binary relational pattern that debate in frank opposition that characterizes 
the mono-contexture formed, when leaving the pan-contextural state of the primal father. 
Then, given the conflict with the children who are the representatives in the objective reality 
of the early fathers, is entered in an insoluble contradiction because in this mono-contexture 
is only possible the disappearance of one of the terms. The solution lies in creating a 
policontextual link where the hidden presence of the father requires that each child be 
installed in a monocontexture, allowing mediated by the mother, a new relationship with the 
ancestral father. This in ontogeny will configure the superego. 

In this way in the psyche appears a universal language, by the show an apparent 
opposition between the ontogenetic parents mediated by the opposition among the 
phylogenetic parents which has a hidden term that represents the ancestral father. 

This universal language, an opposition mediated by another, will allow that arises an 
ontogenetic system of mediated identifications, mediated by whom? Mediated by immediate 
or phylogenetic identification, which is the ancestral father who will generate opposition from 
the occult with the helper person. (Mom or whoever replaces her) 

This is a Galois connection 36 , that is, an apparent opposition mediated by an 
opposition that has a hidden pole; so apparently we see two elements related by an obvious 
change, that is, father and ontogenic mother related through a child. 


35 John Forbes Nash in 1950 defines non-cooperative games in his Doctoral Thesis which contrasts with the 
provisions of the classical game theory, where analyzed different hypothetical coalitions between players in 
order to cooperate with each other to achieve the better results. Nash states that in games there may be lack 
of cooperation, so that each player acts independently and simultaneously with the other, in which predicts an 
action that is not rational. Describes in his theory a number of equilibrium points that constitute the set of all 
pairs of 'good strategy' that exist in opposition; these equilibrium points can be calculated by a 'backward 
induction' or calculation from the end to the beginning (from the effect to the cause, something similar to the 
abduction). The last two characteristics allow us to affirm that the Nash equilibrium responds to the universal 
language proposed by the TL. In 1994 the economist received the Nobel Prize in economics for these 
contributions that were applicable to several areas of reality, a fact that was immortalized in the novel by Sylvia 
Nasar, A Beautiful Mind and the eponymous film by Ron Howard. ( Author's Note ) 

36 See the Appendix A. 
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The hidden pole inherited is the libidinal pole; is what serves simultaneous opposition 
and complement to the perceptual pole. When this pole is attenuated or sublimated or 
repressed or denied, the result is that in the apparent pole occurs an identification. This is 
that when by repression the Id it is stripped of object choice, is offered to him an identification 
mediated by the Ego. 

4.3. PSYCHICAL HEREDITY 

S. Freud in Totem and Taboo (Volume XIII AE, p. 159) says in relation to the 
transmission of psychical processes, "If the psychic processes not continue from one 
generation to the next, if everyone should reacquire its entire stance cope with life, there 
would be no progress in this area, nor any development. Part of the task seems to be in 
charge of the inheritance of psychical dispositions, which however, need certain pushes in 
individual lives to awaken effective action." 

These predispositions (inherited traits) which certain pushes of individual life 
(acquired characteristics) are part of a universal language that serves to "take for granted" 
some continents and even some content as is the case of animals they recognize as a 
mother the first they touch with her head at birth. 

The figure below shows an example of stereotyped behaviors that have been 
triggered by inappropriate stimuli. The evidence provided by the Dutch zoologist Nikolaas 
Tinbergen we see a cardinal feeding a fish in a pond. The bird fed him for several weeks, 
probably because their nest was destroyed. Having lost her brood, the bird responded with 
her maternal instinct to inappropriate stimulation but similar to those of their chicks (small 
open mouths asking for food). The stimulus triggered a PAF. This behavior is genetically 
determined and modified by the complex relationship that the animal has to environmental 
stimuli. On the part of fish something similar happens to recognize as mother, the cardinal 
(subject helper). We can see the important relationships between the inherited and 
experienced, addition to showing the existence of a universal language, inherited, and the 
implementation of a natural language through environmental stimuli, which serves to 
establish the first communication between living creatures. 
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Fig. 55 PSYCHIC HEREDITY AND ITS RELATION TO THE ENVIRONMENT 
(Taken and modified of Tinbergen, 1966) 

The above is useful for explaining the behavior that the neurotic child has with their 
parents in the Oedipus complex, and to endorse the words of Freud," The scenes watching 
sex between parents, childhood seduction and threat of castration they are undoubtedly a 
inherited heritage, phylogenetic inheritance, but can also be a acquisition of individual 
experience. Volume XVII AE, p. 89) 

One way to operate these fixed action patterns (PAF) is take as model the 
phylogenetic fantasies proposed by Freud, which assigns a instinctual origin, and where 
" The individual exceeds his own experience beyond to the experiencing of prehistory, at the 
points where the first has been too rudimentary." (Volume XVI AE, p. 338) 

Freud says that this substratum phylogenetic - instinctive, that is part of the 
unconscious activity, and then in the second topic will be an integral part of the id with the 
repressed is the platform must support the process of identifying objects, subjects and 
changes, that enable the relationships with him and the world from the structuring of the 
psychic apparatus. 

"Psychoanalysis has taught us, in effect, that every man has in his unconscious 
mental activity an apparatus that allows you to interpret the reactions of other men, that is, 
straighten the disfigurements undertaken in expressing their emotional impulses. That way 
the unconscious mind, all customs, ceremonies and statutes that had left in its wake the 
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original relationship with the primal father, allowed perhaps that later generations that 
receive those inheritance of feelings." (AE, Volume XIII, p. 160) 

This is the foundation of Transcursive Logic supporting the hypothesis of a universal 
language that links the three real systems, and in this sense, is very interesting because it 
certifies the idea of a subjective object as stimulus activating of inherited fantasies 
originating that are activated by individual experience provided by the creation of an object 
in front of a feeling of pleasure or tolerable displeasure. This individual experience is 'read' 
by the mother in the reverie 37 , which is possible thanks to major mechanism proposed by 
Freud, that is also part of the conceptual base that sustains the Transcursive Logic; in this 
respect Freud says, "In addition, I have not yet told you the circumstances in which we get 
the deepest insight of this supposed 'fundamental language', nor level in that has survived 
the bulk of it. Until you do not know this, you can’t appreciate the full importance of the issue. 
This level is of neuroses; their material, the symptoms and other manifestations of neurotic; 
for their elucidation and treatment was created indeed psychoanalysis." (AE, Volume XV, p. 
154) 


37 Term introduced by Bion in 1962 to identify the psychological source that meets the needs of the child, love 
and understanding. (Bion, 2003, p. 58) 
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CHAPTER 5 

FUNCTIONAL ONTOGENESIS OF PSYCHIC APPARATUS - ABOUT THE TIME 


5.1. A PLEAT IN THE TIME 

Everything seen so far on the structure and psychic function would make no sense, 
despite being founded on solid neurobiological research, if we not give a detailed account 
of the true psychic engine: time. In the refined handling, that psyche does of time is the key 
to understanding their normal and pathological functioning. 

Talking about the time is the less complex given their intangibility, the same that 
characterizes everything psychic. 

To address the issue in a fun and simple to understand, we will invoke in a somewhat 
impertinent form, the Greek gods who had the absolute time domain. These gods are: 
Kronos (xpovo^), Aion (Aiwv) and Kairos (Kaipo^). 

Invoke these gods confronts us, nothing more nothing less, with life and survival, but 
also with death; the two temporary antipodes that must cope all living things. 

We will not talk, however, of which implies the absolute reduction of the time (empty) 
of Newtonian physics, we will only mention Einsteinian space-time of special relativity to 
explain the existence unambiguous of relative simultaneity. 

• Kronos : is the god who takes the place of ancestral father (Urano) for being who 
allowed the genesis of all that exists, to castrate the father and so his seed spilling on 
Mother Earth. To avoid fulfill the prophecy that one of his children would revolt against 
him, finished devouring all his descendants. Thus, Kronos, becomes the god of death of 
all the finite, order to remain infinite. He is the god of eternal be born and perish, the 
representative of the span of time that there between life and death. He is the time of 
apparent motion (paradigm of static and discrete), of the before and of the after, the linear 
and irreversible time of the clock, in short, is the time of belief, of the enslaving and the 
eternal present. 

■ Aion : this God is eternal by nature itself, which without generating anything nor 
moving (in appearance), gives sustenance to all living or anything that moves of its own 
accord. Aion is the God of life. In his figure is depicted surrounded by a snake biting its 
tail, the undisputed symbol of your eternal return. Owner of a past-future (preterite-future) 
independent of present. It is the time of the duration (the vital evolution of Bergson, 1889) 
and of desire. Here we know as the internal or psychic time, that whose nature is 
continuous. 
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■ Kairos : this god, was represented by the Greeks as a beautiful young man with 
winged feet and an 'unbalanced balance' in the left hand. These figurative elements and 
tell us of the hallmarks of this time. It is the time of opportunity, the only creator according 
to the Greeks, of the beauty. It's a fast time (winged feet), or better, instant of 'zero' 
duration to the eyes of Kronos. It is the time that connects the other two times that confront 
in frank opposition, but always ensuring stable imbalance prevails in favor of life 
(unbalanced balance) and in detriment of time of death. In this way you can not 'infer' as 
the middle ground between the two opposites. 

If no exist Kairos, we could only be born and die. Since we do not belong entirely to 
either of two eternities (nor to the life nor to the death), we need an intermediary that 
represents us to be able transcend. In reality, this is the time that belongs to us in its own 
right, this is the 'pleat in the time' where we can distinguish survival time (biological and 
discreet), of time of life (psychical and continuous). It is the God who appears as a 
thunderbolt as the inspiration that takes us to another dimension (4th dimension or psychic). 
It is the time that snatch away us of the hands of Kronos, and puts us in the Aion hands, 
violating the standard linearity of time of death in order to everything to change in the depth, 
while on the surface, everything remains the same. 

Kairos is an instant 'empty' of Kronos, unique and unrepeatable that not embodies 
the present in its entirety, already that always that is to come, already has disappeared. It 
the time of the 'now' of the event, of the facts, of perception, of observation. Kronos not is 
who tells us the story, but Kairos that since its 'pleat' sets the tone for Kronos, already it 
introduces the time of life in the time of death, is that instant which without being it contends 
the events or the facts that mark the apparent time. For all these reasons, Kairos is the 
intermediary of the need that separates life from death and of the opportunity of satisfaction 
that relates an desire with a belief, or that saddlebag where we accumulate throughout our 
lives, all the truths that we can capitalize and give sense to our subjective reality. 
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Fig. 56 ONTOLOGICAL TOPOLOGY OF TIME 

References: — = pleat - S = subject - O = object - V = apparent change - V = hidden change 

Figure 56 shows the definitive relational arrangement of the times considered, while 
that is useful to realize that the 'heart' of this relations is a PAU (universal autonomous 
pattern), that is, which has the same logic that the universal language and this is because 
these times relate the four dimensions that we have established as characterizing of 
subjective reality, namely: ID) what, structural and perishable, controlled by Kronos ; 2D) 
how functional and ever-changing , controlled by Aiorr, 3D) when, the chance, managed by 
Kairos, and 4D) why, the change of dimension possible through of the 'pleat'. 

In turn, each of these times individually, meet the same dimensional arrangement: 

Kronos : (what) = death - (how) = belief - (when) = eternal present 
Aion: (what) = life - (how) = desire - (when) = past-present-future 
Kairos: (what) = need - (how) = Satisfaction - (when) = now 
Why involved dynamic and heterarchically (simultaneously) to all. 

5.2. HOW DOES THE TIME? 

Given the neurobiological data already furnished and what we have just analyzed, 
we will see in more detail the proposal that the Transcursive Logic has to offer in relation to 
the functioning of the time on the nucleus of a psychocyte, that is, in the species. Figure 57 
summarizes all these contributions. 

As can be seen in figure there are two temporal planes well defined: the superficial 
or external time, represented by the axis before and after (Kronos), and the deep or the 
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internal time as represented by the shaft now (Aion / Kairos). The movement of the 'before' 
to the 'after' represents a rotation clockwise sense, while the movement of the 'nows' has a 
sense of counterclockwise rotation. 


001 100 010 



I 1 - 1 I 


tii V ooo 

25 msec (40 Hz) 


Fig. 57 OPERATION OF THE TIME (extracted from Salatino 2012) 

References: axis ‘antes/despues’ = external or chronological time - axis ‘ahora’ = internal or psychical time 
S s = superficial subject - V s = superficial change - 0 s = superficial object - S p = deep subject - V p = deep 
change - O p = deep object - 001 -110 = binary codes of S, O, V (superficial and deep) - 000-111 = 
consciousness levels - Ahi-Ah 2 = 'nows' successive - 10Hz - 80Hz = oscillation frequency of a minicolumn 


Following to Llinas (1993) are arranged on the axis of the 'nows', periods of 25 ms 

(40 Hz) of duration, of which 12.5 ms (the half) represent the time spent in rostrocaudal 
tracking , for us state of consciousness (111), and 12.5 ms, the other half, representing the 
temporal wedge, for us state of unconsciousness (000). 

Was thus determined an alternating behavior between states of consciousness and 
unconsciousness that are evident between a now and another (Ah2, Ahl, respectively). This 
dynamic leads to a kind of exploratory interruption of the state of consciousness, whose 
purpose is to perceive and elaborate the perceived, tasks that occur during the wedge, and 
which is dedicated part of the inner time. These interruptions are not perceived by 
consciousness given its short duration and would be something similar to the physiological 
muscle tremor controlled by the inferior olive described by Llinas (1973), in its coordinating 
role and operational efficiency. 

We are highlighting that the operation of the perceptual system, already described, 
is deployed in unconsciousness and is a discrete process (binary) and sequential, and not 
continuous as presupposes in Psychophysics (James, 1890), with a periodical behavior with 
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active and inactive phases and flexible already that adapting, changing its frequency to 
external and internal restrictions; but if we consider that the contact with the psychic 
environment is never interrupted, even at rest, we must admit that every living being 
perceives permanently throughout their lives and only stop when it dies. 

All aspects of perceptual functioning during the wedge are clearly plotted in the 
previous figure. The individualization of the subject, of the change and of the object, is made 
with an absolute 'obliteration' of the present (external time). In each process of 
individualization the internal time cyclizes into reverse (is counterclockwise), slowly (10-20 
Hz) by the 'ramp' of the past reaching to the present's line, after that in the surface; delay 
that is used to 'fill' part of the transitory memory. Done this, it accelerates at twice the 
frequency of surface (at 80 Hz) to achieve two objectives: first to anticipate the future 
(prediction) setting the appropriate PAF that will lead to a superficial response according to 
the perceived stimulus; and secondly, be on time to meet with the resumption the state of 
consciousness in the surface that will validate the appearance of simultaneity that occurs in 
a particular now in the eternal present of external time. 

5.3. SIMULTANEITY AND SUCCESSION 

The time of the Physics, that here recognize as the external time limits its action to 
simultaneity. In fact, everything we consider usually related with the time involves 
simultaneous events, that is to say, is a habitual behavior fix what happens around us 
through the 'time' that marks a clock. 

Einstein (1905) taught us from his special relativity that simultaneity is relative that is, 
it is not possible to say with absolute certainty that two events that occurred in different 
places may have happened at the same time. To test this phenomenon we can review a 
simple example: in a cubical room with a light in its center, its walls, as well as the roof and 
floor will illuminate at the same time, because all are equal distance from the light source. 
So what would see an observer placed on the center; but if there is another observer in that 
room which is supported on one of its walls, he will see that their wall is lit before that the 
wall that he having front as the road that you must travel light to illuminate that is longer, 
thus , for this observer the fact ceases to be simultaneous. 

If we now move the room at a certain speed for the observer traveling in it situated in 
the center, nothing will have changed since the illumination will remain simultaneously, but 
for someone who remains fixed somewhere outside the room observing how the room 
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moves away the simultaneity disappears, because the distance between the static observer 
and each of the walls is different, then this information comes to him at different times. 

If we accept that this represents two different aspects of the same real fact, we could 
also accept that each of these aspects is referred to a different coordinate system. In other 
words, they are a single event seen in two different reference frames. To relate these 
aspects we simply devise a system that allows one to transform coordinate systems in the 
other and vice versa. 

In our case, and now considering the behavior of the time in the psychocyte as unit, 
what aspects of an actual event are to be taken into account? These aspects are: a) the 
quantitative or external, what is seen and can be measured, the discrete and will be taken 
in this comparison as the system static reference, in short, the objective, ruled by Kronos, 
and b) the qualitative or internal, which is not seen and therefore can not be measured, the 
continuous, so this comparison will be taken as what moves or the eternally dynamic, that 
is, the subjective governed by Aion. Both aspects are what we know as a unit. 

Of the units already defined let's take one: Ss / Sp, remembering that each of its 
components occupies a different contexture. Thus, if Ss occupies the superficial level and 
serves contacting the external surrounding and represents part of the objective (content), 
while Sp stayed at the deep level, is what characterizes part of subjectivity (context). 
According to the above and as specified above we can say that Ss and Sp are related to 
different coordinates. 

To explain how it works the internal time, which as we saw in the previous section 
seems to be responsible for the only possible simultaneity that might characterize without 
contradicting relativistic physics, and abusing of the tolerance of Einstein, we will propose 
a competition that will feature on the one hand, which presumptuously I have called 
superficial Ego (Ss), who will represent the quantitative world and is worshiper of the god 
Kronos, and on the other hand, the no less presumptuous, deep Ego (Sp), representing the 
subjective world and devotee of the god Aion. 

Before going to the competition is clear that the results that we obtain to monitor the 
alternatives of this simple game are decidedly counterintuitive. Our intuition tells us that time 
is absolute, that is, a second, quantitatively speaking is the same for me I'm sitting writing 
this text, which for someone who at this moment are traveling on a plane to Europe. This 
equality is what justifies the use of a clock to measure the passage of time, and that I can 
for example, make an appointment with a friend in a given place and time. Einstein, in his 
theory of special relativity postulates that absolute time does not exist, but it passage 
depends of the movement that affecting the clock used to measure it. A second, measured 
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by an observer who remains static in his observation post corresponding to less than a 
second, for the driver of a mobile that moves relative to the observer. That is, that time is 
relative to the observer who measured. The latter arises because there are no fixed 'brands' 
in space against which one could observe the movements of bodies. Everything is relative, 
even movement. 

The theory of special relativity produces strange consequences. In two ships moving 
with a relative movement between them at a speed close to that of light, one of the navigator 
will discover that the other ship has shrunk in the direction of movement, and that the clocks 
of this ship are more slow, and if the relative velocity reach the light velocity, the other ship 
disappear and the time stops. Without giving relevant physical and mathematical details, to 
avoid confusion we should note that all changes (in time and length) should be understood 
as changes that are always present in a reference frame that is not their own. That is, time 
dilation, for example, of a moving observer is not observed (measured) by the observer 
himself, but by another who is outside your frame of reference and for which the first is 
moving with a rectilinear and uniform motion, that is, absolute. 

Perhaps a simple example can clarify a little more. A fire occurs, the fire station siren 
sounded to summon volunteer firefighters. We are several blocks from the headquarters. 
Same as the firefighters that are coming to be mounted to the pumper, we hear the siren 
with an identical tone, because the sound source is static, that is, does not move. The fire 
engine leaves the headquarters with its siren ululating, we perceive in the distance with a 
low pitch. As we are approaching the siren tone becomes more acute. A few minutes later, 
when passing next to us it feels even more acute. When the fire engine moves away, the 
tone of the siren is again increasingly low. This phenomenon often seen by any of us is 
called Doppler effect, and we are saying that when a sound source moves the pitch 
(frequency) of the sound changes, in this particular case, increases in the direction of 
displacement and is maximized when it passes near us. Given that the frequency of a sound 
depends on its wavelength, that is, the distance (space) between the start and end of each 
cycle, we can easily understand that the 'spaces' are shortened according as siren comes 
close. This is linked inevitably to time and in inverse form, therefore, as in the same time 
unit fit more cycles it is as if time had stretched or out slower. The driver perceives the 
pumper siren sound with a consistent tone, because he travels with the siren, that is, for him 
the sound source is static, therefore, in your frame of reference there is no change. 

The tolerance that had asked Einstein, previously, has to do with a slight modification 
we have made to his postulate: 'time is the fourth spatial dimension'. In our case, although 
we work with four dimensions, none of these dimensions is spatial, but all are temporal as 
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we saw when discussing the ‘a pleat in the time', and have, yes, a 'spatial correlation' but 
with the topological space, that is, with space set strictly by relationships and not by to 
occupy a physical space, one that is affected by the laws of classical physics. 

Having clarified some concepts that could promote some unease in the reader and 
to monitor the alternatives of the dispute will hold by the duo polytheistic (Ss / Sp), let's put 
some numbers to the example. The challenge is that a competitor, in this case Ss, must 
travel a distance of 25 cm in 25 ms, that is, at a speed of 10 m / s, while the other competitor 
(Sp) must travel twice the distance (50 cm) at a speed which can reach a maximum of twice 
the other contestant, that is, 20 m / s (c). The watchword that must be met by the two 
participants is that they should reach the goal at the same time or simultaneously, that is, at 
25 ms after they have come out. 

To each competitor has been provided with the necessary equipment to the race. For 
Ss a flashlight and two clocks, one to control their travel time and another to control the time 
of his competitor, and the Sp, a flashlight and a clock to control your time. The rules to meet, 
besides not exceed the maximum speed, are: the Sp should make a light signal to alert your 
competitor every time has completed one quarter of his trajectory, that is, each 12.5 cm, 
while the Ss must notify its competitor, in the same way, when there covered the same 
distance, that is, half of the way (12.5 cm). 

Competition Begins (Figure 58): both contestants start from 0 cm and T = 0 hour, the 
same speed: 10m/ sec, that is, c / 2. 

The Ss runs at a constant speed so that we could label as this between two concrete 
'now' the Sp instead, delves into the depths of time in search of a future. 



Fig.58 SIMULTANEITY AND SUCCESSION (extracted of Salatino 2012) 

References: S° = objective subject (or superficial, Ss) - S s = subjective subject (or deep, Sp) - c = maximum 
speed 
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The Ss receives the first light signal, Sp look at your watch and verifies that marks 
the hour T+6.25 msec. This means that it is as if the Sp had traveled 6.25 cm on the 
surface. Knowing that the Sp has a velocity equal to yours (10 m/ sec) and how, as 
agreed, if the signal is sends representing 12.5 msec of time, a simple rule of three allows 
you to deduct that from the surface Sp appears to move with a speed of 5 m / sec, this is 
equivalent to half the surface speed and a V* of the maximum allowable (c / 4), and thus, 
the Ss register in the clock of Sp T+3.125, since from outside it is as if he had actually 
traveled 3,125 cm and therefore has been used that amount of milliseconds. 

The Ss receives the second light signal and then sends its signal to the Sp as 
established, because it has already covered half the way. Calculations made by the Ss allow 
him check that the Sp persists in going to an apparent speed of 5 m / sec, so without hiding 
the hint of a winning smile, he register in the Sp clock, the hour T+6.25 msec, and on his 
clock T+12.5 msec. 

The Ss receives the third light signal and as they have passed, according to his clock, 
6.25 msec from the previous one, follows that, take that time to travel 12.5 cm, the velocity 
of Sp has increased to 20 m / sec (c / 1, the maximum allowed). No doubt the Sp got the 
message sent by the Ss, saying him that was delayed and he hastened. Anyway, Ss thinks 
it's a fact that he will be the winner, as, so that both had reached their destination at the 
same time, the Sp should have adopted the speed limit from the beginning. Then happier 
than before he records in the Sp's clock the hour T +18.75 as they set off. 

Remaining 6.25 msec to finish the competition. Elapsed 3,125 msec since then, the 
Ss, although almost certain of victory just decide to do a check on your own to definitely 
ensure the celebration. For this and assuming that the Sp is at a speed of 20 m / sec, 
calculated what time would be recorded in the Sp clock at this very moment. To make the 
calculation assumes the following: if in 1000 msec (1 second) travels 2000 cm (20 meters) 
in 3,125 msec from the surface, where the Ss stands now will travel 6.25 cm. Great is their 
surprise when he makes the simple sum: 18.75 + 6.25 = 25 because if the equivalences (1 
cm = 1 msec) are respected, the Sp has just reached 25 msec has reached the future before 
him and therefore is virtually the winner. Suspecting that the Sp may have cheated traveling 
at greater than the speed limit, makes a simple calculation to obtain the evidence to a 
possible impugnment to the result. He thinks, if when he reached 25 msec had walked 43.75 
cm and this stretch is covered in 21,875 msec according to the records of your clock on 
surface, in 1000 ms (1 second) will tour 2000 cm. This result leads to Ss to deep frustration 
because this means a speed of 20 m / sec so that it is found that the Sp has observed the 
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rules of the game. Pass the remaining 3,125 ms and obviously both competitors are located 
at the goal at the same time. Ss recorded, not without surprise, the hour T+28.125 msec in 
the Sp clock as the final time spent on the tour, and even more surprised when comparing 
the that Sp clock brings with him; with their clock, checks that both mark the hourT+25 msec. 
The Ss respectful of the data has been verified empirically accepted as the legitimate winner 
Sp, despite, apparently having reached the goal at the same time that him. 

Which shows us the example used? 

Taking as present, the line dividing past from future in figure 58 is found that, on the 
surface, the present is reached before that in the depth. There is a delay in the internal time 
in the first phase that would allow 'fill' a part of the transitory memory, as we have suggested. 
Instead, is reached before the future in the depth than at the surface, which will explain the 
prediction that the brain is capable. The gap that remains between one now and the other 
is what we call temporal wedge, and it is where we have seen things happen with the internal 
time while on the surface nothing changes; among those things is the cognitive activity that 
suggested by Hinas. The temporal wedge is a consequence of time dilation caused by 
speed, as evidenced by the special theory of relativity Einstein (a displacement of the 
context with respect to the content). 



Fig. 59 DILATATION OF TIME 

References: A = external observer (content) - B = internal observer (context) 

Figure 59 represents a beam of light reflected in two mirrors that move with uniform 
velocity; and that are observed, in A from outside by someone in their static observation 
post, and in B from within by someone who travels between the mirrors. If the yellow line 
represents the time it takes the light reflection, it is obvious that for the observer from outside 
and static (A), the reflection gives the impression to travel a greater distance, ergo, the time 
taken is greater, or what is the same, it runs more slowly and therefore, simultaneity seen 
from outside is relative. In B, however, the simultaneity is absolute. 
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When we detail in an earlier chapter the mechanism of temporal coherence of the 
inputs to the cortex, from the specific thalamic nuclei (content) and nonspecific (context), 
predicted by Llinas (1993) and confirmed by Larkum (1999), we have said that the 'almost 
synchronous' entries (separated by only 5 msec or less) to the proximal and distal dendrites 
of pyramidal neuron itself, cause a burst of axonal action potentials; detecting concurrency 
according Llinas explains cognitive function. 

If the external time characterized by us during the competition, we assign to inputs 
arriving by specific thalamic nuclei ( content = Ss) , and the internal time to the inputs that 
reach the nonspecific thalamic nuclei ( context = Sp) , we have justified and proved by the 
results of the competition the relative simultaneity (in competition a difference of 3,125 msec 
was detected between both halves) is sufficient for the apparent reality both halves match 
and trigger the corresponding burst, that is, detected the 'simultaneity' thus beginning the 
own cognitive activity of psychic function. 

The 5 msec that there is of difference to be considered the pyramidal cell as a true 
identifier of simultaneity, registered by Larkum are explained from the TL through relativistic 
example of the trip of the Ss and Sp, while is telling us about the functioning of the 
neurological pacemaker which controls the volitional aspects based on psychic structure. 
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5.4. THE TEMPORAL ENGINE OF THE PSYCHE 



Fig. 60 INVENTION OF LLINAS ET AL. 

On May 9, 2002 and registration number U.S. 2002/0055675 A1, set out in the record 
of U.S. patents an invention belonging to Rodolfo Llinas et al. (Figure 60). 

This invention is a method and system for the diagnosis and treatment of 
thalamocortical dysrhythmia. Thalamocortical dysrhythmia means the presence of an 
imbalance in the neuronal oscillatory activity due to the simultaneous presence of low- 
frequency (4-8 Hz) and high frequencies (20-50 Hz) in subjects on waking. 

As we saw, neural oscillations occur in a variety of different frequency bands. These 
frequencies include: 1) the theta rhythm (0) oscillations in the range 4-8 Hz which is usually 
associated with the fourth stage of sleep in humans (NREM sleep), and 2) the rate gamma 
(y) including oscillations ranging between 20 and 50 Hz which is be associated with sensory- 
motor and cognitive functions, and as we saw, with the REM sleep. 
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These authors also demonstrated that when the above system is changed, that is, 
when the coordination of neural oscillations is lost there is a series of neuro-psychiatric 
disorders, among which are: obsessive-compulsive disorder, depression, Parkinson's 
disease disorders, schizophrenia, epilepsy, etc. The origin of the disease lies in the 
emergence of low frequencies in different areas of the cortex during wakefulness, which 
causes interference in communication between different brain regions, necessary to comply 
with the various normal functions. This interference is evident by the symptoms of various 
diseases that depend on the affected area. 

The above contribution serves to give concrete support to our proposal, which, as 
you can see has a real neurophysiological support. 

Consolidated neurological relevance of the research presented in this book, we will 
work to correlate these findings with those obtained from the Transcursive Logic to try to 
give firm foundation to the functional elements from the point of view taken here, that are 
the bedrock of human psychic activity. 

In the appendix is defined a semiotic universe as the semiotic system where born, 
develops, and dies subjectivity. There are real systems that integrate this particular universe 
and are identified in each of them, a fundamental unit are also characterized as follows: a) 
Logical unit as a sustenance of bio-external system, b) Sense unit as a base of the psycho¬ 
internal system, and c) Semiotic unit as support of the socio-cultural system. The 
concurrence of these three units offer the possibility of existence of the subjective 
semiosphere. 

The Transcursive Logic suggests that the psyche to be imbued with this complexity 
and to work in coordination with the neurological structure, allows proper management of 
relationships, that as a real system, it has with other systems. A joint task that supports the 
aspects that identify to the subjective. 

The logical and neurological integration that sustains psychic function is based on the 
management of a 'psychic pacemaker' which sits on the same neural structures than the 
'neurological pacemaker'. The same structure can control simultaneously, different 
evolutionary and functional moments of the psyche. 

This is possible thanks to a sort of 'fractalization' of the psychocyte available which 
makes plausible the attention, when required, to different levels that the psychic structure- 
function provides, and does not mean anything other than the ability to operate alternately, 
as necessary, to level of the units specified above. 
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The selector mechanism of units, and therefore, whom decides the handling of ideas, 
species, PAFs, thoughts and actions, it is the location of the system in a given operating 
frequency band, as needed. 

The elements which indicate the time period of the wave, and hence, its 'wavelength' 
are the different fundamental units posed above. 

The oscillating structure in our psyche is the minicolumn that theoretically, as we saw, 
is composed by 40 psychocytes, which have the ability to record 25 msec each. This gives 
to the minicolumn the temporal capacity of 1 second (1000 msec). 

If we take as wavelength (A) the logical unit (with 22 elements and 12.5 msec of 
period), the oscillation frequency of the mini-column is: 

1000 mseg 

A -- = 80 Hz 

12.5 mseg 


If we consider as wavelength the sense unit (with 24 elements and 25 msec of 
period), the oscillation frequency of the mini-column is: 


A 


1000 mseg 

-- = 40 Hz 

25 mseg 


Finally, if we use as wavelength the semiotic unit (with 26 elements and 100 msec 
of period), the oscillation frequency of the mini-column is: 


X 1000 mseg = 10 Hz 
100 mseg 


As can be seen, according to the above calculations, we already have a simple 
mechanism for varying the oscillation frequency in an absolute way. 

One thing to identify the objects, the subjects and the changes, as constituents a fact 
and translate their relations on an idea, prepare a PAF and take action accordingly in reply, 
finding (tolerating) the differences that characterize the apparent world, as we have shown 
in previous chapters, and quite another is to find (tolerate) similarities by integrating desires 
and beliefs from the thought as understanding the subjective reality; this latter process that 
we call identification represents the cornerstone of higher psychic function. Then we propose 
a possible mechanism for its achievement. 
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5.4.1. THE DILATION OF TIME 


Time dilation is a phenomenon predicted by the theory of relativity, and for which an 
observer finds that the clock of another, physically identical to yours, but that moves relative 
to it is marking time at a slower pace than the measuring her watch, what is interpreted as 
a slowing of the another clock, something that is right for an observer of reference (static). 
Locally, in the moving clock, time passes at a normal pace. 

In the proposal for Einstein time dilation occurs in two circumstances: a) in the special 
theory of relativity, where they are considered clocks moving relative to an inertial 
reference 38 (the hypothetical stationary observer) so they must running slower. This is the 
mechanism that we have adopted to explain the operation of the neurological pacemaker 
as coincidence detector on the thalamocortical system, which we have seen, and b) in the 
theory of general relativity, where the watches that are subjected to gravitational fields larger 
(body with a mass greater), mark time more slowly. It is that we will adopt to explain the 
management of 'three clocks' of the operating units of real systems, that is, the modulator 
system and selector system of psychic pacemaker. 

It is important to note that in a) time dilation by velocity is reciprocal, that is, it is seen 
as two clocks moving, relative to each other, and be on the clock of the other part where 
time is slower, where the time is dilated, for that reason, this dilation is known as time dilation 
by velocity. In b) however, the gravitational time dilation is not reciprocal, that is, it is common 
for all stationary observers, since there is no movement only a mass variation. 

For this to be applicable to our case it is necessary to define, figuratively, the mass 
concept. We establish as mass of an operating unit, the number of elements (hypothetical 
neurons) needed to record this unity in a minicolumn of the cerebral cortex. As mentioned 
above, the number of elements of the units keep each other a geometric progression whose 
ratio is 4: logical unit = 4, sense unit = 16, and semiotic unit = 64. These same elements are 
taken as we also saw as 'wavelength' to determine the frequency at which the minicolumn 
oscillates when is considered as each of the units. Therefore, a larger mass corresponds 
less frequently, and therefore 'time' is slower thus fulfilling the basic principle of the theory 
of general relativity, thus allowing to use the gravitational time dilation as a selection factor 
and modulation of psychic function. 

We will now see how, in the structural arrangement, are related the 'three clocks' that 
make up the psychic pacemaker. It should also clarify here, to avoid misinterpretation, that 
the structural arrangement referred to an idealization and is equivalent to the memory traces 


38 It is a reference system in which the Newton's laws of motion are met. (Author's Note) 
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of Freud or neural facilitations proposed by Hebb. That is, relationships established between 
noble elements of the cerebral cortex (theoretical neurons here) that form certain patterns 
between them: a PAU, a PAF, or a species, all disposed within a larger container that is the 
psychocyte or psychic cell, which is already 'fully assembled' from birth. These psychocytes, 
mimicking countless living structures, including the DNA, have as a helical helix, that is, a 
helix made of helices (Fig. 61) 


IDEA 



BEFORE 


(40 Hz) 
PRESENT 



Fig. 61 THE CLOCKS OF QUALITATIVE TIME 

References: U = unit - mseg = milliseconds - Hz = cycles per second (Hetz) - To the right = details of the 
temporary scheme during a cycle of qualitative or internal time, in the temporal wedge - Ah = now 

We see in the above figure how is arranged the psychic DNA, consisting of ideas and 
the PAF, on the helix of 'now' that is the representative of the external or chronological time. 
In this distribution are arranged the elements necessary to record the different operating 
units: 1) the logical unit that manages a time of 12.5 ms, therefore it can operate during 
temporal wedge at a frequency of 80 Hz and is controlled by nonspecific thalamic nuclei, 2) 
the sense unit that manages a time of 25 ms at a frequency of 40 Hz and is controlled by 
the specific thalamic nuclei, and 3) the semiotic unity which establishes the contacts that 
the subject has with the socio-cultural system, which operates at a frequency of 10 Hz to 
handle a temporal scheme of 100 msec, and is controlled by the inferior olive. 

In the detail of the right side of the figure we shows the temporal pattern during a 
cycle of internal time in the wedge, where we see that frequencies are not used here to 
select a particular unit through the principle of gravitational dilation of time, but to 'scrutinize' 
the logic unit and the sense unit, as they have been involved when is 'recorded' a certain 
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event, then, using the time dilation for speed (20 Hz and then 80 Hz), gain access to the 
semiotic unit to project out the answer prepared according to the perceived, anticipating, in 
this way, the future. The latter mechanism is commanded by the neurological pacemaker, 
and is purely structural, while the former is governs by the psychic pacemaker and is the 
basis of the functioning of the psyche, as we will consider in the following points. 

5.5. THINK 

The psychic function, as we have seen in previous sections, has a temporary basis 
and this is not accidental but responds to the unique possibility to operate with the 
dimensions set for the subjective reality, that also are of a temporal nature. This mapping 
ensures that the subject can make sense of everything around him and so to survive. 

On the other hand, when we speak of psychic function must consider, first, the 
theoretical or abstract thinking that is tied directly to the comprehension, and on the other 
hand, think as phenomenon. 

To think supports two variants: the first has to do with a series of psychic processes, 
which then we describe, and which are supported in the dynamic structure we have already 
pointed out. These processes allow, them once elaborated, enabling a number of operative 
processes which function to channel what learned (apprehended) and known (experienced) 
through perception, and meets the requirements of a certain desire until reaching 
comprehension. This mode of thinking here we call to volitional think (Figure 62). 

The second mode of think is that which, supported by theoretical thought lets give 
effective compliance or not, to a desire so that to be transformed into 'our truth' in front of 
others, that is, to give rise to a belief. In other words, the biological truth that means 
satisfaction or not of a desire imposed by the id of Freud, or the vital commitment, that man 
has with the libido, that is, with that deep and innate transformation that can not be put in 
evidence, except by its manifestations, those that determine the proceeding before the 
different apparent transformations that is subjected to the psychic apparatus and showing 
its commitment to life. 
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Fig. 62 THINK LIKE ONTOGENIC PSYCHIC FUNCTION 

References: green band = superficial psychic processes - blue band = deep psychic processes 
PAF = fixed action pattern 

That biological truth is transformed into psychic true which tells us that found sense 
to reality, and that gives us the ability to comprehend her, is the task undertaken by the 
Freudian Id to achieve the social truth, our truth in front the others, that makes us reliable 
relationship in our lives, but it also feeds our beliefs, so it ends up being ultimately our own 
truth before the demands of the Freudian Superego. This mode of thinking is called 
cognitive think (Figure 62). 

As well shown in Figure 62, the core of thinking as a phenomenon is a specie, 
something we already know from the structural aspect and now we will characterize in its 
functional aspect. 

The specie as function interrelates first, the volitional think through desire and the 
cognitive think through belief, and secondly, incorporates the superficial psychic processes 
(learn, understand and explaining) from an idea as part of the structural memory, to the deep 
psychic processes (know, interpret and comprehend) made evident by a PAF that is part of 
the operative memory, the creator of the responses. 
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A quick reference to logical thinking, that that is not directly part of Freudian 
systematic, but nevertheless, is the exclusive modality with which the thought is 
characterized, both psychology and psychiatry, and from cognitive science, through all 
human sciences including philosophy. Is this modality which considers the of thought as 
creation of the mind without clarifying what is meant by this, and that lets give existence to 
the activity of the intellect, ignoring the definition of the latter. 

Logical thinking is to consider the think, as build Ideas (without explaining that they 
are) in the mind, or as the reflection (not explained) and contemplates thought as that 
psychological rational phenomenon, objective, and external, derived from the think for 
solving everyday problems. Finally, logical thinking is operating with concepts (not clarified) 
and reasonings (not definite). With great linguistic bond, since it has the same logic, the 
thought so considered is conserved and is secured through everyday language in a series 
of ad hoc ‘memories'. 

In Figure 62 you can see the logical thinking as a derivative of lesser importance of 
a superficial psychical process, such as to explain, which is what has to do, first, with the 
inference or direct application of the inviolable principles of traditional logic and on the other 
hand, the association or involvement based on previous experience and knowledge, in order 
to give a individual reading to a particular fact, and so, find some meaning. 

In conclusion then, we see that the logical thinking be completely excluded from all 
deep psychical process, all those disciplines that have in their name the 'psycho' root or 
have something to do with the mind, they have absolutely no tools to address the functioning 
of the psychic apparatus, and their derivatives. Therefore, the object of study of these 
disciplines can never be the thought, or ideas, or the think, much less the psyche. 

5.6. ABSTRACT OR THEORETICAL THOUGHT AND THE COMPREHENSION 
5.6.1. THE COMPREHENSION AS PHENOMENON 

The emergence of comprehension in man marks a turning point in his psychical 
evolution. The management of what is strictly cognitive, not as a conceptual transcript, but 
as an integrated feature that allows to make sense of subjective reality, distinguishes man, 
on one side, of the animal, because the latter when handling only the volitional aspect, can 
in the best case learn and know; and secondly, of man as theoretical construct proposed, 
basically, by cognitive science who manages concepts raised from logical thought and 
expressed by the conventional language through enunciation, which barely can reach 
explain through concepts sustained in a conventional meaning. 
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Understanding such phenomena is the highest level of cognition that can be 
achieved, and like everything exclusively psychic, is subject to a well-defined evolutionary 
process. 

It all starts with the formation of a specie, that structure, already discussed in detail 
in Chapter 2, when we talk of the transcursive approach of thalamocortical system. The 
specie is the appropriate substratum to express feelings, ideas or thoughts, although not a 
stimulus that affects perception but a perceptual achievement that has a number of 
elements, including: a) a subject (superficial subject - S s ), which with its own identity, he is 
responsible of the changes or transformations, that grant the existence of something; b) an 
object (superficial object - 0 s ), on receipt of a change or transformation, mark contrasts, and 
c) a evident change (superficial change - V s ) that establishes the differences between the 
previous and the simultaneous agreement between them. 

So far, the superficial of this structure which is the specie, which is in charge of 
recording of the evidence or the appearance of subjective reality. But when the unit of 
superficial elements, which is nothing but relations between objects, integrates with the deep 
level (through the time pleat) is validated a proprietary, independent and hidden rhythm 
(profound change - V p ), which does not correspond to the objective, but with the subject, 
which, for a number of similarities with the superficial gives individuality by assign its entire 
subjective load (subject with their deep and superficial aspects - p S s ). The same applies to 
the object (object with its deep and superficial aspects - P 0 S ), which reaches its individuality 
as extra-psychic element, although in this case, through the previously established 
differences. Finally, the change or transformation itself, being able to integrate the apparent 
or external dynamics to the internal dynamics (the change with its sides deep (V p ) and 
superficial (V s )). It is important to understand that all these steps we have specified in 
succession in the subjective reality occur simultaneously, that is, both superficial level and 
deep are solved simultaneously. 

The specie, according to the above, could be described as a harmonious and 
simultaneous differences and similarities that evolves over time with a particular pattern of 
repetition. Figure 63 summarizes the above, showing how, from the differences within an 
object that branches, will reach the similarities between two subjects are unified and that 
this journey is accomplished through a series of cyclic obvious and hidden transformations 
that build subjectivity, leaving a record of a universal language that joins through relations 
of opposition, complementarity and simultaneity, the constituents of subjective reality: 
subject and object. 
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Fig. 63 DYNAMICS OF A SPECIES 

References: 0 s = superficial object - O p = deep object - S s = superficial subject - S p = deep subject 
V s = superficial change - V p = deep change (Extracted of Salatino, 2012) 


5.6.2. PSYCHICAL PROCESSES THAT LEADING TO COMPREHENSION 



PRACTICAL 

THOUGHT 

i 

REPRODUCTIVE 

THOUGHT 

1 

PAF 

Fig. 64 PSYCHICAL PROCESSES 

References: SO = objective subject - VO = objective change - 00 = objective object - SS = subjective 
subject - VS = subjective change - OS = subjective object - Ah = now - . . temporal pleat (Kairos) 

PAF = fixed action pattern - A = superficial level - & = deep level -1. = thought 


Figure 64 aims to be a concise summary of everything said so far about thinking, but 
also integration with the times that handles the psyche, that is, Kronos or external time, Aion 
or internal time, and Kairos or pleat of time. On the other hand, shows the relations they 
have superficial, deep and indirect psychic processes that lead to comprehension, with the 
structural and functional aspects of the psyche. Let's see this in some detail, guided by 
Figure 64. 
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5.6.2.1. SUPERFICIAL PSYCHIC PROCESSES 


- LEARN (apprehend) is related to the changes and it is given at the time of 
perception. 

- UNDERSTAND: is the analysis or division of reality into transcursives categories, 
that is, in different real systems, to leave registered a fact in an idea. It forms the superficial 
part of the specie. 

' EXPLAIN: has to do with a) the inference or application of the inviolable principles 
of traditional logic, and b) the association or implication based on experience and previous 
knowledge to give individual reading of a particular event. It is related to the use of 
concepts through meaning. 

5.6.2.2. DEEP PSYCHIC PROCESSES 

- KNOW: has to do with the differences between objects. It is which brings together 
all objects given their differences (is a disjunction) and for example, that the psyche can 
determine that the 0 s (superficial object), or external object perceived is different from the 
S s (superficial subject), or the subject itself considered as an object. It is product of explorer 
thought and is directly linked to volitional thinking through which originates an embodied 
experience, that is, a 'incarnation' of learning to fulfill a particular desire. 

- INTERPRET: has to do with separate similarities related by a change or 
transformation no evident or deep (is a conjunction). It is related to a psychic specie and 
therefore with the sense. It is the product of the practical thought and forms the deep part of 
a specie. 

■ COMPREHEND: is the process that starts from an already established specie, and 
terminates with the projection of psychic structure (the idea) in a function: cognitive 
thinking. It is the product of the theoretical or abstract thought by which it is possible, after 
an internal reorganization of the subjective aspects of the members of any real fact, 
projecting toward the surface of the sense found in a fact, that is, a resurgence of truth, 
our truth, that allowing respond from the subjective, not only with the will but also to a 
strategy the proposals offered us the psychic environment. Finally, comprehension is 
what strengthens in our feel a belief. Belief is a functional state of the truth, and the truth 
appears when a wish is fulfilled and this is consistent with some belief. 
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5.6.2.3. INDIRECT PSYCHIC PROCESSES 


- PRACTICAL KNOWLEDGE: is incorporate a transcursive class in a specie, that is, 
unite related differences by an apparent or superficial change or transformation (it is a 
disjunction). Is relate the evidence with the meaning. By the practical knowledge, I can 
explain something without having to do it in practice, although does not mean that I can 
comprehend, at most, I can interpret. I mean, I need not make use of practical thinking to 
fire a PAF as it is managed by the player thought that is the acting from the Freudian 
preconscious and by managing working memory resident in the cerebellar cortex, promotes 
action final specific motor response to a perceived fact, which sits in the inferior olive, which 
as we have shown in the first part, is the center of learning and SNC timing of motor activity. 

■ INTUIT: is to incorporate a transcursive category in a psychic specie that is, 
separating similarities related by a change or hidden or profound transformation; in short, 
is to relate an idea with a thought. Intuition is simply a 'shortcut' to reach superficially to 
the comprehension of a fact without the need to develop a thought. 

■ RATIONALIZE: is replacing a transcursive class, in which the elements are joined 
by differences, by a logical class where the elements are separated by differences. So, 
we move from an apparent knowledge to an alleged comprehension giving a 'plausible 
explanation' to feelings, thoughts, behaviors, or to the facts themselves, using logical 
thinking. 

- SUBLIMATE: concept described by Freud to indicate one of the possible 
destinations of the instinct; this is a psychical process by which areas of human activity 
apparently unrelated to sexuality become repositories of a libidinal demonstration. The 
Transcursive Logic takes this interesting concept and extends it to situations where 
learning becomes an idea without prior knowledge, that is, without experience it; which 
prevents that this idea be part of the psychic structure; however, and hence the 
correspondence with Freud's idea the sublimated sense of an idea that moves to an action 
(PAF), different from that generate a genuine structure, tells us in some way, depending 
on what they relate both actions. 

5.7. BETWEEN OBSERVATION, THE RELATE, AND THE DESCRIPTION 
THE OPERATIVE PROCESSES 

Subjectivity, in man, is results from integration of volitional and cognitive aspects and 
its obvious manifestations; of a confluence of psychic processes and operative processes. 
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All subjective process must be considered from two different levels, the evident or 
superficial, and the deep or hidden. 

We will analyze, functionally, the psychical processes that are carried out using ideas 
and thoughts, and respective operative processes involved in the communication of these 
psychic products. To do this, it seemed appropriate to analyze what happens in the psyche 
of someone who decides, for example, write a novel. This makes it easier to explain some 
complex mechanisms that are based on the entire structure and physiology presented in the 
first part. Choosing such a specific genre like the novel is not a limitation as might be 
supposed , in fact, no matter what genre is written , the psychical processes that come into 
play are the same and in the same way; what happens is that the novel given its particular 
characteristics, and strangely enough, in its historical evolution shows of a very marked 
manner the different stages through which it passes our psyche in any process of 
elaboration; something that so often has been described from the Psycholinguistics, but that 
increasingly is less understood. 

On the other hand, assign the whole psychic weight to the writing process may 
appear, at first instance, even greater limitation. However we must say that, and we will 
demonstrate it, the author, the narrator and the reader of a story, are in fact, only one and 
the same subject. Thus is ensured the relevance of all the processes that we will 
characterize regardless of whether they are the result of the narration, writing or reading, all 
processes, which as we are suggesting, need not be differentiated because they are the 
same thing and derived from our comprehension, that is, are a product of our theoretical or 
abstract thinking. 

As a guide to the historical characterization of the novel we will take the excellent 
work of Bajtin, "Theory and aesthetics of the novel", the chapter where he talks about the 
forms of time and the chronotope in the novel (1989, p. 237-409) as the essential connection 
of temporal and spatial relations artistically assimilated in the literature; although we will 
ignore spatial relationships, since are the 'different times' that explain psychic functioning, 
supported in recent neurobiological findings. 

To meet our goal we will change the chronotope term, that etymologically derived 
from the Greek, and its linear translation means time-space, by the neologism more akin to 
our purposes, tempotrope, which is derived from a Greek and Latin etymological conjunction 
{tempo, of the Latin, tempus (time), and tropo- rponopotthe Greek (direction, attitude, way, 
way of being or being, quality, particularity) Thus, by distinct tempotropes will demarcates 
the dynamic characteristics of the times that we will consider, as well as, its scope and 
impact on the various stages and manifestations of psychical processes. 
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Thus, as assimilated certain aspects of time as it changed the status of historical 
evolution of humanity, also and curiously, something similar happened in the psychic 
evolution. Will this last the determinant of the first? In any case, we will demonstrate how to 
the achieve a certain topological stability (stability in relationships) of the components of 
psychic structures, conditioned the way they currently are carried out various psychical 
processes that ensure our biological, psychical and social survival. 

We will not address the novel as a genre in its entirety, because we exceed the scope 
of this book, but only the referred by Bajtin as ancient novel, which divided into three main 
types: a) the adventure novel, b) the novel of customs, and c) the biographical novel. Time 
management in these three types overlaps with amazing accuracy to the performed by each 
of the three psycho-structural levels that we have developed in this work, and not only that, 
but also provides a coherent explanation of the functionalization of these times. 

Each of the psychic levels studied here has an absolute correspondence with any of 
the three real systems described by Transcursive Logic as that define subjective reality. 
(Salatino, 2012) In other words, the bio-external system is represented by the 
neurobiological structures that sustain, in turn, to the psychic structure; the psycho-internal 
system which lies in the neurophysiological aspects that enable cognitive-volitional activity; 
and the socio-cultural system that by coordinating all brain structures (neuronal brain, 
visceral brain and cortical brain) allows social life. 

The above distribution corresponds to the arrangement proposed by Sigmund Freud 
of the psychic apparatus, something we already know from Chapter 3 of the first part where 
we talked about the thoughts and ideas. 

Returning to the novel, we will analyze the time of the adventure. The adventure's 
tempotrope is characterized by being absolutely new and able to 'fabricate' a strange world 
to everyday reality, where, between the 'moments of the argument' there is nothing. It is a 
time that is outside of biographical time. Everything that happens between the beginning 
and the end of the story is an 'extratemporal hiatus' to the biographical time ( Kronos ). This 
gap no leaves any footprint obvious or apparent in the lives of the protagonists, because it 
does not recognize the elemental biological duration; the age of the participants is equal to 
the beginning than at the end, so it can not be measured or calculated; this hiatus, finally, 
represents the ' temporal wedge' between two biological times: the awakening of a desire 39 


39 In this type of novel emerges an overwhelming passion at the beginning of the story which remains 
unchanged despite the vicissitudes through which it passes the main couple, working out with a wedding that 
validates the initial satisfaction of a mutual desire. These two affective times, precisely by being such, appear 
as continuous or as if the marriage had been consummated the day after the first meeting occurred, despite 
the long list of events recorded between these times. 
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(. Aion ) and their satisfaction ( Kairos ). This tempotrope completely lacks linearity of 
chronological time ( Kronos ), therefore, from this perspective is 'timeless', that is, seen from 
'outside' has no duration. So, all the events that occur in the adventure do not belong in 
appearance, nor the historical time series, nor to the time of everyday life, nor to the 
biography nor to the elementary biology to the age, that is, not are part of Kronos. 

The adventure's tempotrope comprises a series of short segments that for the 
Transcursive Logic have a duration of 12.5 msec, and corresponding to different adventures 
or facts. Within each fact time is organized externally, that is, from the past which 
distinguishes the present from the future. These 'temporal fragments' are introduced in the 
relate, for example, by the adverbial phrase 'suddenly' which is intended to record a 
‘simultaneity'. 

The temporality of the adventure is infinite and cyclical (since it is handled by Aion), 
and is directed by the event, or real fact; such instantaneous intervention of 'irrationality' of 
the unconscious which links 'suddenly' through 'breakpoints'; the 'nows', which connect by 
the pleat of time (Kairos) to time of everyday life (Kronos) with the internal time (Aion), 
leaving the leading role during this 'timeless moment', to the 'non human' 40 forces of the 
libido or whom owns the initiative of adventure’s time. 

The universe of adventure's time is, apparently, strange by indefinite, for unknown 
and foreign; where there are only the absolute coincidences of the identities and the relative 
coincidences of cognition. Here, Bajtin is describing the characteristics of the Freudian 
unconscious and within it, the Id. Therefore, I do not agree with the author in branded as 
'exotic' to the adventure novel, for here yes there is a deliberate confrontation of what is 
foreign to what is proper, and justly, nothing is more our than our unconscious. Temporary 
adjustment to the adventure novel to the unconscious is so precise, that should also be 
included in it, the dream. The dreams share absolutely the tempotrope of adventure, and is 
why the dream stories are far from what they really mean, or are telling us about the structure 
and psychical function. We already have performed a detailed analysis of this particular 
state of consciousness; here it suffices to note that the primary time of the dream is Kairos. 

Given the temporal management, that is done from the psychic structure housed in 
the unconscious, that is, cyclizing about the future, starting from the past and ignoring the 
present, which is only accessible in the now (Kairos), is that there are held during the 
'temporal wedge' described above together with the profound transformations that link the 
subject and object, the ‘noble’ psychical processes or those who contribute to the 


40 Bajtin, 1989, p. 248. 
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functionalization of that structure. These procedures are, in order of importance and 
complexity: knowing or capitalize an experience; interpreting or through a specie to make 
sense of a fact; and comprehend or develop a theoretical or abstract thinking. 

In summary then, when we write a novel (as when we read, or simply we narrate a 
story), necessarily has to go through these three fundamental processes described; 
something that also happens in any psychical activity to take forward a human mature and 
normal brain. The same applies to the elements that identify the adventure novel and also 
appear in other novels and yet in all other genres. In this sense they behave as a primordial 
and universal structure, although sometimes not easy to detect, always are. 

We have provided the details that characterize each of these basic processes and 
then we will see their relationship to operational processes. 

The second type of novel, of customs, shows a tempotrope that unlike the previous, 
is no longer a' timeless hiatus ' between two adjacent times in a time series of daily life, but 
represents a metamorphosis or transformation 'that connected' the main story, with a 
interspersed story that elapse in parallel, enabling the achievement of a composite unit 
(object and subject). This aspect of universal nature comes after the apparition of the 
classes and categories characteristic of a specie, as we saw. In other words, before we can 
interpret or make sense of something, we must achieve these units mediated by 
transformations (differences and similarities; disjunctions and conjunctions, unions and 
separations), which occur on the surface (main and obvious history), and in the depth 
(parallel history, underlying, simultaneous). 

This particular provision is a temporary form of 'mythological wrapper' hiding the level 
(novel) above. The wrapper of the transformations is impregnated with evolution (op. cit., P. 
266), but not in a continuous evolution, but ‘by jumps', so it appears as discrete or binary 
resulting in a unidirectional time series between a before and after, composed of a unique 
sequence of disparate elements that may or may not belong to the same phenomenon. In 
these circumstances the tempotrope decomposes temporary autonomous segments 
bearing a measurable duration of 12.5 ms, which, as the reader must have guessed, here 
is eternally present Kronos. 

The transformations evolve inducing a series of crises in the primitive level (of the 
adventure). Faced with these crises there are only two alternatives: either the cessation by 
not adapted (by being trapped in binary networks of Kronos), or the rebirth of a more 
complex situation after having found the sense of a real event. The main transformation that 
occurs in the crisis is the way in which to the objective becomes in subjective. 
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These crises which form the basis of a neat structural memory, become evident only 
by a simple description, and in a natural relate, both related (as discussed in the next novel 
type), by an observation. Thus it is possible to describe the relationships together three 
elements: the subject, the object and change or transformation which binds them. This is 
the main story whose superficial tempotrope is determined by Kronos. 

Furthermore, we can relate the rebirth after the crises which is possible thanks to the 
'fluid' connection that predisposes Kairos between Kronos and Aion, resulting in a parallel 
story (hidden), which has two main protagonists: on the one hand, the situation of union by 
differences of the elements of the superficial aspect (S s and 0 s ), which approximates to a 
crisis channeled by Kairos; and on the other hand, the separation by the likenesses of the 
elements of the deep aspect (S p and O p ), treasured by Aion, to produce the rebirth with 
which it is put again in effect a real event between a before and after in the eternal present. 

This gives to the customs's tempotrope, particular characteristics that make it unique. 
Among them is the which emphasizes the no-continuity biographical of the main story, but 
rather, the exception of the crises, successive and too short which determine the true story 
to the include in the main story (the story told by the mortal Kronos) the small 'chunks' of life, 
of the hidden or deep history. 

This tempotrope, unlike of previous that non-marking, promotes the mark of a deep 
imprint indelible that accompanies man throughout his life, which can only be 'lost' or being 
'inaccessible' in the serious pathological conditions. 

With that said here of this second novel type is sufficient to homologate it with the 
Ego of Freud, though also, to complete the temporal characteristics from a logic of the event 
or the actual fact, natural and superficial nature, that is subordinate to another logical of 
universal and profound nature that encompasses it. 

The global logic, determines in the time, on the one hand, the relative sense of 
simultaneity of the facts in the main story, and secondly, the absolute simultaneity of 
identities that give substance to dreams and illusions, but, unlike in dreams of the adventure 
novel who transited by anguish, not moved to action, here indicate with precision what to 
do, how to do to change the environment, how and when to act to alleviate the anguish of 
dissatisfaction that transformed into pain for punishment for failing to protect, in the parallel 
story, the object given by the real facts which ultimately enable the transformation of that 
ego in a subject; something that transcends biographical history. 

The series of events or facts not just confirm the subjective identity, but also allow the 
construction of a new functional structure, product of greater complexity and a regeneration 
of the truth. 
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The time management of the Ego, can carry out the psychical processes, that in this 
work are considered superficial or secondaries. These are: learn, which is related to the 
proposed changes to the perception by the socio-cultural and bio-external systems; 
understand, that is the analysis of reality or division among different real systems and which 
enables a given real fact to have transmitted in the psychic structure as an idea; and explain 
that as we have seen, has to do with inference and implication to give individual reading 
from the appearance, to a particular fact. Thus it is related to the concepts and meaning of 
an expression communicated through conventional language. 

Who writes a novel, as when you use the language in all its forms (read or narrate), 
displays this series of secondary processes that allow capture reality locate it by their source, 
that is, determine their biological, psychical or social origin, and develop concepts and 
meanings to explain or argue a particular situation. 

We mention two processes, which are annexed, that with psychical base that are 
transformed into intermediate between the basic psychical processes and the secondary 
processes. These processes are, as we said, on the one hand, practical knowledge, which 
relates learn (the superficial perception) with know (the profound experience); and on the 
other hand, intuit, unique process that allows to go from understand superficial to a deep 
comprehend, that is, the development of a thought without having gone through a previous 
interpretation. Indeed, the latter psychic process is the most important when it comes to 
writing, in this case, a novel or when imagine a painting, a musical work, or a sculpture; in 
short, any artistic work, as this is the process in which are based the creativity, 
inventiveness, imagination and discovery, so inclusive, gives support to science itself with 
everything of objective that pretends to have. 

The third type of novel, the biographical, is distinguished by its tempotrope, the 
biographical time, or in during which the man crossing the 'road of life', is linked on the one 
hand, with the metamorphosis or transformation of the 'mythological wrapper' of the 
adventure's time, representing a primitive form of seeking the truth, that is, to make sense 
of the subjective reality; and secondly, to everything public (social) that implies the vital need 
for recognition by others, thus giving rise to the 'outer man'. The pain of the previous 
novelistic time, here is totally foreign, but it's actually because it has changed into guilt. 

Now, we have necessarily to separate of Bajtin, as he speaks of 'total sterility' of the 
Greek man (op. cit., P. 287), to support his view that of the Greek, in ancient times, was not 
known the difference that he makes, between the outer and inner (silent and invisible). "Our 
interior" - says Bajtin - "was for the Greek in the same plane as our 'outside' that is, was 
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equally visible and audible, and existed outside, both to others as to himself. In that sense, 
all aspects of the image of man were identical. “ 

The above quote, absolutely contradicts everything the Russian author, said about 
the two types of previous novels; and considering that, somehow, these types of novel 
represent the evolutionary range of the ancient novel is not correct, in my opinion, declare 
to the 'sterile' Greeks in this regard 41 . The 'outer man' as Bajtin calls it is a direct 
consequence of the 'inner man' and not vice versa. 

The 'outer man' for us, represents the public, historical, traditional, and formalized 
(institutionalized) character that acquire the psychical processes during the life of 
relationship. 

The biographical tempotrope is the time of the liar and hypocritical revelation of the 
character. It is the time in which is assumed a role in society, to become, from the individual 
of the novel of customs in the biographical person that nonexistent entelequia that 
moderates, non without guilt, the desire to survive socially by any means. 

This biographical time is irreversible, like the deadly story concocted by Kronos, and 
therefore holds an evolution that affects all three subtypes proposed by Bajtin for this 
tempotrope : a) the time of commendation or ideal, that for us, promotes competition and 
rivalry; b) the analytical type or of the habits which as we see, gives body to the empire of 
desires; c) the stoic type or of the consolation that from our point of view, install the guilt. 

In the subtype c), we not adhere to Bajtin, because he talk about of 'human 
responsibility' (op. cit., P. 268) in the novel of the customs, while, we place it here, in the 
biographical, because there can be no consolation if not there is something that missed or 
that was done bad, as for example, not to assume a particular responsibility, that is, be 
burdened with a guilt. "He himself is responsible," says Bajtin (op. cit., P. 270). It is in this 
subtype, of the blame, where precisely start having relevance the intimate life in this 
'projection' to the other, but with a negligible significance for others. Is experienced a 
'loneliness' of naive and relative character, because ultimately, premium the 'public dignity' 
over personal sincerity. 

By the characteristics listed as typical of biographical tempotrope is lawful to 
associate it the Freudian Superego ; especially taking into account, besides representing an 
internalization of norms, rules and prohibitions of socio-cultural nature; the appropriate 
subdivision, that incorporates the rivalry, desire and guilt as a dynamic structure that 


41 From my point of view, this contradiction arises in the clear rejection of Bajtin to a self individualistic and 
private; for him the self is essentially social. 
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determines thoughts: practical, pure and logical ; and predicts some psychical processes, 
such as: explain, interpret, and especially sublimate. 

The intrusion of the biographical tempotrope in the intimate processes of the psychic 
apparatus, becomes relevant since it was installed at the base of life in relationship. 
Communication as the only way to reach the other is deeply influenced by this tempotrope, 
as it is channeled through the description and discourse, that is, by the conventional 
languageO beyond of 10% what represents what we say and is supported by the logical 
thought; the remaining 90% comprising what we really mean, that is what is narrated with 
the help of the expression (voice inflections and body language), and is based on the 
theoretical and practical thought. 

5.8. OPERATIVE PROCESSES 



Fig. 65 OPERATIVE PROCESSES 

References: LU = universal language - LN = natural language - LC = conventional language - triangle vertices 
= superficial operative processes - outer circle = deep operative processes with his dependence, according to 
the real subjective system that supports them. 


The operative processes (Figure 65) are directly dependent on pragmatic thoughts 
(reproductive, logical and intuitive), as they represent the only way to explain our thoughts 
by behavior and conduct. 

Given that the primary need is to survive, and this is only possible if I learn to adapt 
to my surroundings, is that the psychic apparatus provides us with a number of strategies 
that at biological level are the PAF for the satisfaction of a desire; at psychic level, something 
like the irony, that channeling our expectations using the 'wit' or intuition gives effect to a 
belief or 'our truth’, and, at social level, something like courtesy that confirming a frank 
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subordination to the established as norm socio-culturally, allows us to fulfill our purpose 
which is socially survive, although for that, we us have to hide everything we believe. 

Guided by the above figure we will conduct an exercise where you can highlight how 
our psychic apparatus operates according to circumstances. 

So, if I observe and then relate, I do it by using of natural language, and I am 
expressing a knowledge which is the product of experience although to do this use the 
speech; if I observe and then describe it, I do it by the conventional language and I'm 
interpreting, that is, making sense of a fact and communicating it backed by solid arguments. 
If I relate and then describe, I'm making an observation about something that I learned that 
increased my knowledge, that is, I am narrating of according to practical knowledge; if I 
describe and then relate I am narrating according to my understanding of an idea that has 
been captured by intuition. However, if I relate and I describe simultaneously (that is, I 
narrate) I'm doing it from the universal language and expressing a comprehension through 
thought. 

I observe for learn, I describe for explain, I relate for understand. Then, if I express 
myself is because I know, if I use the discourse (in any form) It's because I interpret, and if 
I narrate is because I comprehend. 

When I observe from the natural language, I know; when I relate from the universal 
language, I intuit; when I describe from the conventional language, I gather, that is, I infer, I 
deduce, I conclude, I conjecture, or argument. 

The description has a spatial connotation and is static in nature, while relate is subject 
to the chronological temporal and displays a superficial affective dynamics and motley. The 
narrative, meanwhile, to be governed by the internal or psychic time, denotes the herd 
activity of the comprehension of a change or transformation. In these definitions are not 
taken into account the usual details invoked to determine the respective genre, but rather 
only the implicit arrangement between the author (himself or through his characters), the 
which narrate, relate or describes, and the reader, beyond that different linguistic resources 
are used to put this in evidence. Being consistent with the transcursive proposal of the 
psyche, we must say that the above three instances (author, narrator and reader) are in fact 
one and the same subject. 

These three instances represent neither more nor less than the evolutionary stages 
through which it passes our psyche in its development, and situations that occur daily in a 
normal psyche when you have to deal with the three real systems. The novel or tale or any 
other genre is just the registration of a particular fantasy that aims to provide a trivial version 
of our psychic functioning. So true is what I just said, that it would suffice to review some of 
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the classics from different eras and different genres, to check that a particular author 
projected in his work abundant evidence of how to develop their relationship with the world, 
and not infrequently, marked clinical features of severe psychical disorders 42 . 

Keep in mind that the story is an expression of a product thought of a process of 
understanding, and as such, can 'build' a story or the timed structure is approached from the 
psycho-bio-social-cultural simultaneity own of man. Given these unique characteristics of 
narrative is that there are no 'real' stories, but only 'fictions'. The latter that can be shocking 
and even grotesque, is based on no one can convey your individual experience; at best, I 
can generate in my interlocutor a similar affective state to favor an empathic atmosphere, 
but nothing more. Perhaps can blame me a high degree of foolishness, for ignoring so 
common stories based on 'real events', that sometimes neatly reproducing what happened. 
Of course these stories exist! But given that necessarily must be written or told by someone, 
that even could be involved in these 'real events', such narrative, does not stop being an 
individual 'glance' that tries to 'portray' what happened much to him as to others. This 
composition is not more than that, 'a portrait', which will be interpreted by an occasional 
interlocutor, but will never be comprised. It is only possible to comprehend the individual 
experience; but everything that comes 'from outside' is behaves psychically like a fantasy or 
a fiction that allows temporarily satisfy our desires and unleash our beliefs, which intuitively 
is enough to please our Ego. 

There is only one true story, our own history; the others until they can have 
personages that existed objectively, but that does not make them reals, just enough to 
propose our superficial point of view and logical on the relationships that took place in a 
given place and time between different personages. 

When we relate or describe, obviously, we use the conventional word, however, when 
we narrate we use the psychic and biological words, the latter is the link between the psyche 
and the conventional. 

The biological word is what allows, for example, writing or speaking, so it is linked 
exclusively to the volitional; while that the psychic word we use it as a tool for understanding, 
which inevitably is league it with the cognition, that is, to the thought. 


42 Virginia Wolf, Mark Twain, Hemingway, Charles Baudelaire, Christian Andersen, Herman Hesse, Edgar 
Allan Poe, Fyodor Dostoevsky, Sylvia Plath, Jean Kerouac, Franz Kafka, Antonin Artaud or Guillermo Cabrera 
Infante, to name a few. (Author’s note) 
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CONCLUSION 


We have seen throughout this chapter how are assembled the thought, thinking, 
psychical processes and operational processes to define subjective activity. This network 
shows the same arrangement that has been given, from this theory, to the subjective reality, 
that is, the structural and functional distribution in a policontextural universe that justifies 
behavioral evidence and human behavior, both from the point of biologically, as well as, 
psychical and social. 

The ontogenetic processes that we have described and we have tried to interpret, 
absolutely change the concepts used so far on psychic functioning. 

Beyond the important neurobiological support we've shown in the first part and that 
are responsible to demystify the theories on the mind proposed so far; the ontogenetic 
approach to the psyche, from the principles of subjective reality, allowed clear the panorama 
that provide us with current neuroscience. 

The ruling element of this new proposal, no doubt, is the time; this eternal unknown 
that like the psyche, always until today has lacked of definition. 

Thought seen from its temporal aspect shows us the true sense of the psychic 
apparatus, and puts us on the one hand, on the trail of discovery of the root causes of various 
diseases that affect the psyche; and on the other hand, under cover of countless 
misunderstandings to curtails our access to important scientific issues, such as language, 
for example. 

In summary, the following table is provided. 
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Fig. 66 THOUGHT AND THEIR LINKAGES 

References: RS = real system - B = bio-external - P = psycho-internal - S = socio-cultural 
PAF = fixed action pattern (specific action) 
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The table in Figure 66 gives us access to the wide panorama offered by the thought 
and its links; those involving a real subjective system specific, through the relevant operating 
unit, the type of word used in the different pragmatic thoughts and dependent processes, 
the superficial manifestation in each of them, and finally the underlying affection. 

It is important to consider everything about the thought, not forget that both the end 
result of the demonstrations as the establishment of derivative affections have a single 
source: the desire. This desire arises to integrate an idea, a product of necessity, to a PAF 
made to place the subject in the right circumstances for the survival and well-being, that is, 
to fulfill that desire. Freud would say that desire is a product of the libidinization of an idea 
or a need. 

According to the previous position, that all thought or psychical process depends on 
a desire, not represent the mere prevalence of sexual reaction over the perception and 
thought, but rather, the impregnate of all psychic activity by that impulse that allows us 
adhere to life; unique and ephemeral exception of an infinite rule. 

In essence the latter is a neurobiological formulation of the ideas of William James 
(1890), who was the first to propose that emotional subjective experience (feelings), emerge 
from the interpretation of bodily states that are provoked by emotional events. This is an 
example of volitional thought, whose members are: an intention (psychic) to oneself, one 
(biological) behavior towards the environment, and (social) behavior towards others. 

So far, what we share in large part with the rest of the animals; everything else, that 
defines us as human, that is, the theoretical or abstract thinking and understanding, 
architects of the union of the original wish with an elaborate belief, purely belongs to the 
realm of the psyche, this that, although it has a now after this study an evident biological 
roots, appears to others, as ethereal, intangible; sometimes submissive, other factious or 
untamed; but in the end and in front of ourselves, always, if there is no pathology is on our 
side and makes us understand the beauty of freedom of being alive. 
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CHAPTER 6 


THE LANGUAGE AND THE DISCOURSE CHARACTERIZATION 
INTRODUCTION 

In previous work (Salatino, 2009, p. 30) we established that the subjective reality is 
determined by the interplay between life, knowledge and language, and as such, the 
subjectivity is reinforced by the simultaneous existence of volition and cognition, something 
that we have discussed in previous chapters. 

Dismissing life, to be an absolute condition we need to clarify, given the conclusions 
that we have arrived earlier, some aspects that characterize the other two components of 
subjective reality that which covers any living being and not just the man. 

When we speak of knowledge we refer to the 'incarnation' of the learning through 
perception; what we know from the previous chapter, as experience, and that is typical of 
any living being. This should not be confused with the understanding that arises from an 
interpretation, that is, to make sense of something and we share all animals; much less with 
the comprehension that it is indeed the exclusive patrimony of humans. 

With language happens same. When we speak here of language, we are referring to 
the universal language (Salatino, 2009, p.116), or that frame of reference that characterizes 
everything that happens in reality, posed as a given structure by different systems and their 
relationships, arranged as a heterarchical arrangement of hierarchical structures; therefore, 
this language is the heritage of all life, is innate and is used to protect life (instinctive 
communication). 

But in the field of subjectivity, there are other languages: one that we share, in some 
respects, with the animals and we have called natural language (Salatino, 2012, p 70.) 
useful for transmitting directly the affections (emotional communication). In the man is 
biologically acquired in the first 18 months of life; of unconscious nature (not elaborated), 
and can be modified with experience. 

The other language, exclusive of man, is the conventional language] who are socially 
acquired by imitation from 18 months; of conscious and elaborate nature and that strictly 
comply with the socio-cultural norms. Its function: to induce affections in the other (emotional 
communication). 

The figure 67 summarizes the above and integrates it to the psychic ontogenesis. 


175 


PHYLOGENETIC 
ANCESTRAL INHERITANCE 
(PSYCHIC PAF) 


LU 



SPECIE 
EXPERIENCE 
IDEA 



9 LN 


ONTOGENETIC 

MATERNAL INHERITANCE (EPIGENETIC) 
(SUBJECTION) 



paf e 

PAF, 

pafT 



^ LC (verbal) 

*• LC (preverbal) 
^ LN (affective) 


Fig. 67 THE LANGUAGES OF THE SUBJECTIVITY IN MAN 

References: LU = universal language - LN = natural language - LC = conventional language 

PAFi = innate PAF (fixed action pattern) - PAFe = PAF modifiable by experience - PAFa = PAF socially 

acquired 

As shown in the figure above, the universal language which gives rise to ideas and 
the species is which is responsible for preserving the life of the subject, safeguarding the 
experience to be alive (structural memory) and to build the basis of thinking through psychic 
word (instinctive or internal communication). 

Natural language in man has two major evolutionary aspects, on the one hand, the 
phylogenetic of biological, congenital and universal nature, that as subjective a priori mode, 
helps to maintain individual life; and secondly, the ontogenetic aspect of psychic nature and 
acquired, that allows to develop life in relation to fit in the bio-socio-cultural environment and 
enabling the acquisition, knowledge, understanding and production of the code that 
represents the conventional language. 

Natural language is responsible through biological word, first, to maintain habitual 
routines (operative memory) built to ensure production of relevant specific actions involved 
in the communication of the psyche with the outside (defensive actions - PAFi), actions to 
adapt to the environment (PAFe), and actions to adapt to the social environment (PAFa); 
and secondly, to retain the acquired habits to make possible social communication, that is, 
to produce the conventional language in its various forms. 

Finally, the conventional language through conventional or social word is responsible 
for modifying the beliefs of others. 

All the previous procedure is used to address the problem of language strictly from 
the psychic, because, for the language we lack of specific anatomical and physiological brain 
contributions substantiating our findings, except Broca and Wernicke centers and little else; 
that, in any way, will be addressed below. 
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6.1. NEUROBIOLOGICAL BASES OF THE LANGUAGE 


Freud will be one more time our guide, from his work, “Aphasia” published in 1891, 
because it was he who coined the term 'apparatus of language' to refer to the function and 
against the location as the structural substrate of language, that already in that epoch had 
been raised (Broca in 1861, Wernicke in 1874, and Lichtheim in 1885). Freud considered 
this apparatus of language, like the 'big brother' of the psychic apparatus. 

We will not consider the most recent neuropsychological models of language 
(Wernicke-Geschwind 1965, Mesulam 1990, and Damasio 1992) since they are only 
theoretical proposals that add nothing to define the neurobiological support of the language. 
Nor we consider the supposed achievements of the 'functional studies', both from 
neuroimages (PET, fMRI and MEG) as well as from electroencephalography (cognitive 
evoked potentials - P300, MMN, P600), because, given its overestimation and the absolute 
lack of connection with the serious neurobiological findings, they became practically in mere 
'wishful thinking’. 

Freud undertakes the study of the aphasias, not contributing new clinical findings, but 
checking of the theory developed jointly by Wernicke, Lichtheim, Jackson and others, the 
following premises: a) the aphasias caused by destruction of the centers, b) the aphasias 
produced by injury of the pathways that connect them, and c) the topographic relationship 
of individual speech centers, adopted mainly by Wernicke and his followers; which by the 
way are the same ones today still accept. 

As such, Freud elaborates a critique of Wernicke theory and to the concept of 
'location', that is, the allocation of nerve functions to restricted anatomical areas. (Freud, 
2004, p.17.) 

Broca, in 1861, had contributed to the observation of complete loss or severe 
reduction of articulate speech and preservation of other language and intellectual functions, 
after an injury in the third left frontal convolution; that basically defines the motor aphasia. 

Wernicke, meanwhile, introduced in 1874, a language disorder that was the reverse 
of Broca's aphasia; that is, loss of understanding with preservation of articulated language 
by an injury in the first temporal gyrus, thus proposing a clinically compatible with a sensory 
aphasia. For this researcher and according to their findings, the physiological process of 
language which he regarded as a 'cerebral reflex' is given as follows: the sounds are taken 
by the acoustic nerve to the cortex of the temporal lobe (sensory center of language); from 
there to Broca's area (motor speech center), from where go out the impulse for articulate 
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speech. Both centers would be connected by a bundle of association fibers that Wernicke 
stayed in the insular cortex. 

Lichtheim, in 1885, wide the proposed of Wernicke adding a connection between the 
motor center and sensory center, while maintaining the association fibers. This author 
assumed that in this intermediate zone are processed the concepts, that is, understanding 
words heard; and secondly, injury of the proposals connections gives rise to different types 
of aphasia. 

Freud criticizes the proposal Lichtheim, given your clinical inconsistency; primarily in 
the paraphasia 43 , that he associated with the conduction aphasia of Wernicke, that is, 
interruption of the fibers of association. For Freud, the paraphasia observed in aphasic 
patients does not differ from wrong use and distortion of words that normal people can see 
in themselves during a state of fatigue or disturbing emotions (op. cit., P. 29 ); thus rejecting 
the existence of sensory conduction aphasia or Wernicke. Were checked cases of sensory 
aphasia without any disturbance of spontaneous speech; cases with a slight paraphasia but 
with very poor language, and cases with severe distortion of language; therefore not be 
explained that these variations are the result of different locations of lesions within the 
sensory area. 

Freud was convinced that sensory aphasia by destruction of the sensory speech 
center goes far beyond a simple paraphasia. Fie showed cases where there was a paucity 
of nouns, verbs and adjectives, with an abundance of all other types of words, and a 
tendency to repetition. The latter gave the track to present its own proposal to be discussed 
later. 

Studying a case of amnesic aphasia 44 and other similar cases submitted by 
colleagues, Freud discovers that occur strange situations; for example, an aphasic patient 
who could only read when he performed simultaneously the movement to write what was 
read. Based on these clinical cases, Freud developed a possible sequence in speech 
learning (op. cit., p. 57), that we have projected in Figure 68. 


43 Is the partial deformation or complete replacement of a word, and today is divided into: phonemic paraphasia 
(replacement of a phoneme for another); semantic paraphasias (substitution of one word for another of the 
same semantic field); and verbal paraphasias (substitution of one word for another unrelated). (Author's Note) 

44 Discrete degree of Wernicke's aphasia that is limited to an oblivion more or less marked of the substantives, 
which are supplanted by periphrasis. (Author's Note) 
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READING 


WRITING 


Fig. 68 LEARNING CENTERS OF THE SPEECH ACCORDING TO FREUD 

References: A = auditory sensorial - M = motor - V = visual - G = graphic - I s - 4 s = order of habilitation 

According to the above figure, usually the first thing that is enabled is the sensory- 
auditory center, then, the motor, then, the visual, and finally the graph. The Freudian 
explanation of previous clinical case is that, while we are unable to read fluently, we try to 
ensure the visual images of words; and in the same way, when we learn to write usually 
remember the 'sound images' and 'motor images', in addition of the visual images of the 
words. 

In the normal situation, when we learn, we are limited by the order in which they are 
enabled the various centers; however, in pathological situations, the center that has suffered 
less, It is one that helps first. All this leads to Freud to the conclusion: "the aphasias do 
nothing but, reproduce a state that existed during the normal process of learning to speak." 
Then we shall see the importance of this statement when we analyze the learning process 
of lexical categories, and how they are lost in certain pathologies. 

Finally, Freud (op. cit., P. 81) and opposing the concept of location, considers the 
organization of the central apparatus of language as a continuous cortical region that 
occupies the space between the ends of the optical and acoustic nerves and the areas of 
cranial and peripheral motor nerves, predominantly in the left hemisphere. Fie no accepts 
locate psychic elements of the language processing in specific areas; "The psychical 
process is parallel to the physiological, is a 'dependent concomitant'" (op. cit., p. 70), defining 
what in this book, we know as, heterarchical processes. 

The 'language centers' we still says Freud are diffuse areas that only become evident 
in the pathology, but have no special physiological significance, except, being in the vicinity 
of the receptive and motor cortical areas and of the cross-fiber bundles. Rejects the 
designation of central aphasia (cortical) and of conduction (association) holding that all 
aphasias are of association, that is, of conduction. The aphasia by destruction or injury of a 
'center' for him is an aphasia by injury of these association fibers that intersect with each 
other in a nodal point called 'center'. We could add that the alteration of a 'center' in fact is 
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evidenced by the changes produced by injury association fibers in cortical areas adjacent to 
the nodal point which connect. 

Freud completes his review (op. cit., P. 82) affirming that aphasia is caused by injury 
or by a remote effect over the cortex; that is, the area of language has no afferent or efferent 
own, extending to or from the periphery; something demonstrated by the fact that a 
subcortical lesion in any location can not produce an aphasia except an anarthria 45 [by lesion 
of the lenticular nucleus 46 ] 

6.2. PSYCHICAL BASES OF LANGUAGE FROM THE TRANSCURSIVE LOGIC 

The psychical approach of language the same that happens to their neurobiological 
basis, as we saw, is very meager and little has been done, but however, of which much has 
been said and accepts comes from the Cognitive Sciences which we have already analyzed 
in depth elsewhere (Salatino, 2012). 

The first element of the language that we will analyze is the concept of word, which 
is established by Freud from the psychical point of view as the functional unit of language 
and establishes it as a complex concept consisting of auditory, visual and kinesthetic 
elements, (op. cit., p. 86) 

6.3. PSYCHIC CHARACTERIZATION OF THE WORD 

Thought is the evidence of the interrelationship between sense and facts, something 
real that is impossible to retain in the conventional language; the unsayable, precisely 
because its origin is the experience or something that integrates in a complex manner, a 
desire and a belief through an idea. 

To think is to make transparent the ambiguity of the meaning conveyed by the 
everyday language; thinking is find sense to the reality; think is ultimately display the flag of 
our truth, when it has fulfilled a desire own; that is, when in our feel a belief arises. 

The conventional language, such as counterpart, is not a direct transmission of our 
thoughts or our experiences, that is, the strictly subjective; rather it is one of several 
possibilities to make credible to others the presumed true that this contains. 


45 Also known as subcortical motor aphasia (Dejerine) and consists solely of the impossibility of articulating 
the sounds. The patient comprises what is being said him, inclusive, can read it, but not pronounce. He can 
write by other means and indicate the number of syllables in a word, but can’t pronounce it. (Author's Note) 

46 Form part of the striatum of the basal ganglia. (Author's Note) 
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The principle of identity operating in everyday life depends both the linguistic subject, 
as the ontological subject, going on through the psychic subject. The linguistic subject tied 
to a predicate, the psychic subject (the Ego) to the specific actions, and the ontological 
subject to the object properties. Thus reality becomes mere appearance. 

The subject, for operate socio-culturally, or what is the same, to become in individual 
(or social subject) and then in person (or social actor), necessarily must be cleaved in an 
objective subject and a subjective subject, and distributed at different levels or contextures 
in their subjective reality, as we have already had a chance to check. No regular expression 
can transmit the subjective so constituted. In other words, the truth so understood is make 
sense of the facts, is to achieve a knowledge that will lead to their interpretation and thence 
to comprehension; is validate a lifetime experience, something that mere linguistic 
description can’t convey, as it responds to an outright convention that is not related to the 
origin of what is transmitted. 

Talking, in where reigns the urgency to recount our experiences, constructs the need 
for our explanations must be credible literally; what transforms us into accomplices of the 
intentions, of our own affective life which only appears from time to time when we allow 
ourselves to be ironic, or we relate a dream. 

Usually the word is studied from different approaches: phonological, formal or 
morphological, functional, semantic; but in any case is always a linguistic approach, that 
although complex and extensive is limited by superficial. 

The limitation from the linguistic perspective is given mainly because the word is 
considered a symbol with extralinguistic referent, acquires the status of a certain type of 
'cognitive representation' of such reference. Thus, in the relationship between a word 
(phonological form) and the external world are traditionally involved three aspects: 1) the 
expression, 2) the concept with which it is associated or meaning, and 3) the thing to which 
it refers or referent. 

With multiple references and unique but ambiguous meanings, the word for language, 
determines the 'mental representation' that we have of an infinity of referents. It works, in 
this case, through the meaning as a composite conceptual entity, that is, the meaning 
indicates the concept that has the word and tell us about their properties. 

There are different semantic theories, and therefore, different definitions of meaning, 
ranging from consider it as a kind of abstraction, of the set of referents evoked by a word, to 
those who include it in a set, where it is possible to observe a gradation of semantic features, 
aggregates to a central prototypical meaning. 
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In considering the meaning of a word as a unified complexity that participates, both 
of 'mental processes', as social exchange is seen as a privileged element to address, 
through it, the study of thought and language in full because, as some researchers believe, 
allows a real analysis of causal-genetic relationships between the growth of the child's 
thinking ability and their subsequent social development. 

The linguistic limitation, then, to consider the word is embodied in the meaning be it 
semantic (literal) or pragmatic (of speaker), that is, in the superficial of language; therefore 
there is no possibility to provide, from its focus, anything of value that be useful to 
characterize any cognitive process. 

The reader will surely be thinking that I have not been exhaustive in my views as to 
what' cognitive ', as there are proposals such as neural theory of language of Feldman and 
Lakoff (2006) and the Neurocognitive Linguistics of Lamb (2011), that supposedly, to invoke 
the brain as a substrate of language (its point of' biolinguistic' view , rejecting by something 
hard cognitivist), as somehow , that of Chomsky (2007) or that of Givon (2005), attempting 
to be more than wishful , constitutes a possible explanation of mental phenomena. These, 
now , from this cognitive stance and whimsical way are evidenced through language as the 
word instead of being regarded as a symbol that depends on a conventional meaning, 
merges with the brain and thought becomes 'physical', that is, the ideas and concepts 
contained in it are physically 'calculated ' by brain structures. The reasoning now, in this 
approach, it becomes a game of activation / inhibition of certain neuronal groups which can 
form true networks where the word , in the best case, is scattered in a myriad of nodes that 
in itself does not represent anything . 

What do we mean when we talk about characterize psychically the word? 

Human experience as foundational aspect of subjectivity is communicated through 
language being in the use of the word where some fundamental aspects of subjectivity are 
evident. 

Since the language shows superficially, through their meanings, the socio-cultural 
aspects of man, the apparent constancy of some expressive categories, beyond any cultural 
or social setting, makes us fall into the error of considering that all subjective experience is 
posed and locates in everyday word and by her. 

We will discuss only two of these expressive categories that we usually handle when 
we talk and say but not in our thinking. They are of the person and the time. This is basically 
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because in them lies the livelihood of all subjective: the self as subject and time as the motor 
of psychic functioning. 

It is important to see how language addresses these two elements, when interpreting 
the speech and communication, and I'm not referring to the 'meaning' of which addresses 
the semantics, nor the 'intention' or what is pragmatically assumed through argumentation, 
but the 'meaning' as emergent which is what should be addressed by Psychology and the 
Psycholinguistics, somehow. 

From the perspective of language is considered to individuality in every subject, as 
the evocation of the Ego, in an instinctive way, explicitly or not, the pronoun You together to 
oppose to the pronoun He, which determines the very possibility of discourse, being all this 
independent of culture. Furthermore, that experienced by the subject as a way of 
transmitting the individual experience is inherent in the way that generates and transmits 
the person in discourse, as an individual who speaks. This Ego, in the communication, 
alternately switches of status; who that hears links it to another, that it is he, and when this 
speaks assumes the Ego by own account. From the Linguistic of discourse, this dialectic is 
considered that is one of the mainsprings of subjectivity and the substrate on which is build 
a badly understood intersubjectivity. 

We should note that the above presents an unclear picture and as such, a 
misinterpretation inductor. Such confusion is given between subject and individual that 
under any point of view are the same. Individuality is not the same as subjectivity. An 
individual is that which maintains a life in relation to the other; regulated by rules and that 
which gives meaning to existence of conventional language and therefore, where the speech 
is given. In this situation, all pronouns (I, you, he, etc.) is nothing more than an empty form, 
who wears the 'conceptual fancy dress' that lends the discursive activity. All this tells us very 
little about subject that underlying, and much less, of the origin and sense of these 
exteriorizations. Subjectivity is not made manifest nor in the structure nor in the functions of 
conventional language. 

Among the linguistic forms that reveal the individual experience, and not the 
subjective one, perhaps the most notable are those which express the time. 

The conventional language operates over time in a very different way to the psyche. 
A vulgarized conception of the relationship between the temporal and the language, assigns 
to the verb exclusive ownership of time management, which leads to the general belief that 
some languages do not have items for time management, by not having verbs. This is an 
error, because the expression of time is compatible with any type of linguistic structure, since 
it is the substrate, that when emerge on the surface, allows from our thought, speech. 
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Another common mistake is to consider that a language reproduces the 'objective 
time' ( Kronos ) and therefore what happens in reality, as occurs primarily in the languages 
belonging to the Indo-European family, those who speak about 50% of the world's, and from 
where it derives the temporal conception that has Western Science. 

To comprehend how language faces the time it is necessary to distinguish, at least, 
three different notions of time, which are those that deal with the previously characterized 
subjects: 

a) External or chronological time ( Kronos) 

b) Linguistic time 

c) Internal or psychological time ( Aion) 

The external time (Kronos), physical, objective, chronological or date of an event, is 
the addressed by science, and has as main features being: 

1) Discrete 

2) Quantitative 

3) Linear 

4) Unidirectional: because it goes from a "before" to a "after", and therefore is ... 

5) Irreversible, and also 

6) Superficial 

The linguistic time is one that is organically linked to the conventional word and 
therefore constitutes a function of discourse, which is centered in the 'present'. By the latter 
resembles the previous one, since apparently, our life does not flow, but develops in an 
'eternal present', which in everyday language is implied. This present is 'reinvented' 
whenever someone speaks, something similar to what the science does with differential 
equations that invent or create a new world every time you evaluate a given time period by 
highlighting about what has just passed, but without saying nothing while everything 
happens. 

The other two temporal references that handles language: the past and the future, 
show the present as a line that separates what is gone, of what will be, but without 
representing any time, but a kind of temporal projection, going backward or forwards from 
the present time. While there are three times, all three are present, as Plotinus said: the 
present when I speak, the present of the past that is called memory, and the present of 
hope, which is called future. It is important not to confuse the name of a verb tense, with the 
way we use it to talk about time, nor with the time. 
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The shape of the past does not lack in none language, and sometimes is double or 
triple, however, a specific form for the future can often may be absent, replaced in these 
cases by a combination of the shape of the present with some other grammatical particle. 

The verb is the only lexical category 47 that, in addition of the time's morpheme 48 , has 
the modality and the aspect; the latter being a temporary complement so to speak, because 
it tells us whether the action is finished or not. The modality, as we shall see, is also related 
to the temporal. 

The psychic or internal time ( Aion ), meanwhile, is subjective time and is characterized 
by: 

1) Continuous 

2) Qualitative 

3) Periodic 

4) Recurrent: going by the past, present and future, being also 

5) Deep 

The importance of management of temporality in language lies in how this affects the 
communication process. 

The speech act is necessarily individual and if I count today, something happened to 
me yesterday the past is referred, in this regard, to this speech act, so this 'time' relate only 
to my personal experience. However, in all this, something curious happens and seemingly 
impossible: my personal temporality is assumed as their own, by my interlocutor. The same 
will happen with me, when he, talks to me. 

This ' synchronization ' is not nothing but a practical manifestation of resonance in 
which they enter the internal times, something that promotes Kairos. This is detail that can 
guide the interpretation of the 'cognitive ' in the use of the word, that is, a firm foundation of 
the phenomenon of comprehension of the language. When this mechanism operates as a 
factor of intersubjectivity, that is, when the unipersonal it becomes omnipresent and is 
establishes the difficulty of operating from the psychic function, we will be possibly, facing 
the ghost that haunts the linguistics in all its cognitive branches, and acquires various 
names: meaning, intentionality, conceptualization, epistemic modality, argumentation, 
category, prototype, etc. This last condition is the only one that allows communication when 
considered as strictly linguistic, that is, which results in dialogue. The psyche does not 
dialogue! Therefore it can’t be approached from the conventional language. 


47 Word with its own meaning and reference. (Author's Note) 

48 Minimal fragment of a word that can express a meaning. (Author's Note) 
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The neat linguistic articulation, the basic interpretation apprehended from the 
discourse, the sensitive, memory itself, should not be considered as part of the higher mental 
processes, but rather, as its minor aspect which is possible by the merely volitional. All these 
dependent lower forms of knowledge are born with the external time and for this reason 
have become virtually autonomous patterns, and end as we have seen, mere operational 
processes. Language, in its logical spatiotemporal analysis of utterances and inferences 
contained therein, that to be equated with thought annihilates the intuitive, that is, degrades 
it, falsifies it, and corrupts it, stepping between the psyche and the intuition which by 
definition is ineffable. 

As we see, characterize the word from the psychic point of view requires 
consideration of the subject and not of individual, to the internal time that giving it the 
dynamic that distinguishes his psyche, and not to the time of allocution; and also, to a series 
of different impressions that are clearly subjective, originating from the visual, the auditory 
and the kinesthetic, that is, in the three sources of the apprehend and of the learn. 

The linguistic consideration of the word, assigned it a meaning derived from 
association with the 'idea' or 'concept' of the object to which it refers 49 ; for example, when 
we use a word that is a noun, and in this case, such 'concept' in turn a complex associative 
visual impressions, auditory, tactile, kinesthetic, etc. So, the 'idea' of an object does not 
contain anything other than his appearance and a series of 'properties' that can’t be 
transmitted by our senses. 

As proposed in this work, the word, psychically is associated with a meaning that 
generates an idea that also includes everything shows the appearance of the referent, but 
which far exceeds the previous characterization. 

As we have already shown, the idea is the proposition of interrelationships 
established between the object to which the word refers and the subject that refers it through 
the change or evident transformation that this implies. 

This provision, as we have seen, becomes part of the psyche as an idea that 
represents a 'new' part of the psychic structure that has been 'registered' in our experience 
and that then serve to evoke the situation in the future. 

So far, what denotes the meaning of a word, that is, what we have apprehended in 
this circumstance, to use a particular word to refer, for example, to an object. This complex 
mechanism is performed in its early stages with the supervision of consciousness, but with 
successive uses of the word over time, happens to be driven by our will a preconscious way, 


49 Following exhaustively the proposal of Aristotle in their categories. (Author's Note) 

186 



that is, automatic. As stated above, in this manner is structured the operative memory to 
form a PAF (fixed action pattern) that ultimately result in part of habit that involves speaking 
and are obviously related in a very narrow way with structural memory that represents our 
diverse experiences to use that particular word. 

All this tells us nothing about the sense that this word that we have used has for us. 
In another way, having an idea of what a word means not involve any cognitive process, it 
is just a kind of 'embodiment' of its meaning, because it derives from knowledge or 
something I experienced, but nothing that transcends our will. 

To arising one sense and then the truth, that is, the cognitive aspect that implies the 
use of every word to name something, like everything fact, that invades our subjective 
reality, the formed idea must become thought. This is possible thanks to a projection of a 
structure over another structure mediated by the complex relationship between them; that 
is, it gives rise to the emergence of a function as we have also seen, that resulting in two 
aspects, a pragmatic, through the practical thought to give rise to the specific action (talk); 
and other theoretical through the abstract thought by enabling recognize the sense of the 
fact, that a word means to elaborate on this and mediated by our belief (our truth), another 
situation where a transformation or modification of a belief is promoted in our interlocutor. 

From what has been said it follows that the word is a linguistic symbol but incomplete. 
What is truly symbolic of the human natural language is a complex assembly of structure / 
function, where the meaning (volitional) only tells us about the external aspect of a word, 
while the sense, and then the truth tells us about his side internal, or what is the same, the 
theoretical thinking which endorses the cognitive aspect involved. 

To further consolidate the revised concepts let us see in a schematic form what we 
have tried to put into words. 

The figure 69 shows an integrated way the different subjective aspects that condense 
in the human natural language and which are the mainstay of psychical approach to word. 
In it we can see the clear separation between the superficial level and a deep level. The first 
(left) of volitional nature where they show the necessary elements to make viable, both 
production and language acquisition. While the second (right), of cognitive nature, is where 
operates as end product, the comprehension. 
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Fig. 69 PSYCHIC WORD 

References: S = subject - O = object - V = apparent or superficial change - v = deep change 
PAF = fixed action pattern (specific action) - 00, 01, 10, 11 = discursive modalities - func. syn./sem. = 
syntactic / semantic function (Extracted and modified of Salatino, 2012, p. 558) 

This wants to say that, on a superficial level it is given: learn (apprehend) to address 
the changes proposed by the environment; understand, or the division of reality according 
to the different real systems, which is reflected in an idea; and finally explain or management 
concepts through of the meaning, ending by being explicit description. Meanwhile, at the 
deepest level take place the know, that is, gather by the differences; interpreting, or 
separation by the similarities giving sense to an event through a specie to get to 
comprehend, that is, to the why of the facts, and from there, to the truth that sustains a belief. 

On the left side of the figure above we show those processes handled by the will, and 
those who have the task of apprehending / produce the word, in its different modalities: 
Primary: spoken / written; and secondary: oral / transcribed; that is, the written word and 
spoken (read), making superficial the deep through the explicit meaning (what is said); and 
your opposite: the spoken word and written (notes) making deep the superficial, through a 
meaning (what is want to say). 

From a purely linguistic point of view, the word represents a functionalized structure, 

that is, a form (syntax) that manifests through syntactic and semantic functions which give 

it its content or meaning in line with the external time all handled by operative memory; 

something that is made manifest by the motor mechanisms (specific actions) that represent 

true patterns of action to be strengthening as we learn and which include both glosokinetics 
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PAF (motor activity necessary to speak), as the quirokinetics PAF (activity imperative to 
write). 

On the right side of Figure 69 we can see the processes that ultimately depend on 
the cognitive and who are dedicated to know / interpret / comprehend the word. From the 
cognitive, the symbol on its inner or deep slope represents a structured function, that is, a 
function represented by thought that having as an argument a structure or an idea, which 
gives it its sense (forming a specie), and that, in relation to the internal time is supported by 
the structural memory, that one that does not repeat and constituting the historical 
experience of the subject. 

We have outlined so succinctly what binds the psychic and the word, but from another 
point of view; one that transcends linguistic surface to look at the word 'from the inside'; from 
the thinking subject and not simply from the perspective of the individual who ever learned 
to speak. 

For all these reasons we conclude that the key to the use of psychic word in the 
narrative or its equivalent, that is, the comprehension that supports the truth of our beliefs, 
without being 'contaminated' with the conventional, is in the consideration, that us to do of 
the time, because he is the rector of psychic activity, as we have shown. 

The language from the psychic point of view is the intermediary or connection 
between psychical processes and operational processes we have described. 

6.4. WORDS WITH LEXICAL CATEGORY OR WITH MEANING 

Linguistics teaches us what is the language, but it does so from a pragmatic, that is, 
from its use and from there extrapolates indiscriminately their findings to alleged 'mental 
structures and functions', to finish telling us how to acquire, understand and produce our 
language. 

It is important to be aware of this, and not to rejoice over the tremendous failures 
have found that linguistics conceals, but that, understanding better what are really these 
mechanisms and how they are done, we can enhance the many and important linguistic 
findings . 

A possible way to meet up with these underlying mechanisms is to ask yourself - How 
we learn the words that have a lexical category or meaning in the conventional language? 

Needless to say, but here we do not consider the grammatical categories, because 
this is pragmatic pure and is beyond the scope of this book. 
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To answer the above question we must begin to consider how our natural language 
is acquired, because and as we showed in a previous work (Salatino, 2012), the psychic 
structure is carried out at the same time that natural language is acquired, that is, in the first 
18 months of life. The conventional language learning begins after that age. 

Acquire natural language (NL) presumes an underlying universal language that 
unifies all subjective estates (biological, psychical and social) to enable learning, on the 
surface, of conventional lexical categories that are related with the only ones linguistic 
universal, the substantive and time (Salatino, 2012, pp. 222-244). 

Through Transcursive Logic, in the same work that mentioned above, we show the 
place occupied in the subjective reality, natural language, and its relation to the acquisition 
of conventional code of everyday language. At that time we did using a biological metaphor; 
more precisely, a genetic similarities. 

To be able to better interpret the proposal that will take us to the psychic disposition 
of language, we will need some definitions. 

Subjetivon (universal linguistic pattern): is in each of the domains in which is 
structured the subjective reality and represents the basis of the different ways of 'seeing 
reality'. His biological equivalent is in the mitochondria, and like it, has as we saw a circular 
double-stranded DNA structure on two complementary strands or chains, a heavy or 
external (the nucleoid) and one lightweight or internal (the gamete). It also has a number of 
organelles that are designed to 'sustain' aspects of the universal language, and of the future 
natural language, that will be screened in conventional language, once acquired. The 
possible nucleoids of a subjetivon are just 6, and represent all combinations without 
repetition of subject (S), object (O), and change (V), that is, dextrorotatory variants: SVO, 
OSV, VOS; and the levorotatory variants: OVS, VSO, SOV. (Figure 70) 

Universal Maternal Tongue (LMU): is the mode of behavior of a given subjetivon. 
The tendency to externalize a specific form becomes manifest in the order of the elements 
in its nucleus. Represents 'how is seen the subjective reality’ from the psychical point of 
view. 
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Fig. 70 SUBJECTIVON - UNIVERSAL LINGUISTIC PATTERN 

References: A. S = subject - V = apparent change - O = object - v = hidden change nucleoid = phenotype 
(what you see) - organelle = genotype (what is hidden) - gamete = possibility of generating new tongues. B. 
DNA arrangement: green = external heavy chain (nucleoid) - blue = Internal lightweight chain (gamete) - red 
= temporal arrangement (organelle) - arrows indicate the location of the beginning of each chain and its 
sense of rotation 

Natural Maternal Tongue (LMN): is the biological support of language that is 
acquired in the first 18 months of life (human natural language). Represents ‘how is seen 
the subjective reality’ from the biological point of view. 

Conventional Maternal Tongue (LMC): is the socio-cultural support of the language 
that is acquired by imitation, after 18 months of life (conventional language). Represents 
'how is the subjective reality' from the social. 

In "Semiotic of the Real Systems" (Salatino, 2009, p. 265) was demonstrated that the 
LMU is distributed in the 6 domains and 2 variants that characterize the different 
subjetivones, while the LMN, it would agree with the respective universal domain (nucleus) 
and a number of modalities (organelles) that play a function of typification. 

What we want to express this is that the relationship between LMU and LMN is the 
same that can be found between genotype and biological phenotype, as shown in Figure 
71. This makes, and continuing with the genetic analogy, the phenotype (what you see on 
the surface of a language) depends on a hidden activation pattern (genotype) that put each 
expressive element of a specific language, in the right place, constituting the true language 
in which it is written this tongue (LMU), which have nothing to do with the 'language' that 
communicates on the surface (LMN). 

Therefore, two tongues by different that seem could have a similar hidden 
arrangement; then, the superficial differences should be, or an alteration not the code, but 
of its interpretation (their sense) or a variation of the hidden pattern. 
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The foregoing is based on the complex relationship (opposition, complementarity and 
simultaneity) between universals and the linguistic typology, as we have shown. (Salatino, 

2012, p. 211) 

Both the universal language as natural language have a common logical pattern, like 
all the subjective reality. This universal autonomous pattern (PAU) is structured, as we know, 
by an opposition: S / O, mediated by another opposition: similarities / differences. Both the 
universals as the typology precisely, also show the latter opposition; that is, to proclaim the 
existence of universals is to accept that among all known languages there are specific 
similarities and irreducible; and on the other hand, attempting to characterize typologically 
the known tongues is equivalent to the acceptance of obvious differences between them. 

The proposal from Transcursive Logic is based on considering the typology and 
universals as genotypic and phenotypic manifestations, respectively, of a particular tongue; 
that is, the implicit similarities and the explicit differences, that approaching, and at the same 
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Fig. 71 PSYCHIC ARRANGEMENT OF A TONGUE AND THE RELATIONSHIP WITH THEIR GENETIC 
References: LMU = universal maternal tongue - LMN = natural maternal tongue - LMC = conventional 
maternal tongue - LNH = human natural language - LC = everyday language - PP = psychical process 
SR = real system - LN = natural language - LU = universal language - BE = bio-external - PI = psycho¬ 
internal - SC = socio-cultural - PAF = fixed action pattern 
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Here we consider as universal, both the 'word order' as some lexical categories. In 
the first case, the six possible combinations that we have already seen on the nuclear 
composition of the subjetivon is interpreted that in a language that does not have a prevalent 
order in the surface, means that are implicit or what is the same is the part of genetic 
structure that is not manifested, but that is always; are inactivated 'genetic patterns'. 

In the case of lexical categories are accepted only from our research, two universal: 
a) the noun, and b) the treatment that makes each language of the time axis. 

Based on the 'genetic principles' previously established we will see how a language 
is structured in the psyche, and how that structure related the psychical processes to 
operational processes that we already know. (Figure 71) 

In the above figure is reflected, in the first place, genetic arrangement already 
described for any language and its relation on the one hand, with the natural human 
language (LNH) which contributes to the sense; and secondly, with the everyday language 
(LC) in charge of communicating the meaning. The top of the figure also tells us about how 
a language is acquired. 

First, arises the LMU which is inherited epigenetically and determines the genetic 
behavior of a specific LMN, which is achieved through the noble components of a 
subjetctivon, the universal linguistic pattern. This unit, in the psyche, is 'recorded' in their 
structure, that is, in the arrangement of ideas, or equivalently, how 'sees reality' their 
possessor. The structural arrangement is carried out in two places, first in a small portion, 
indelible, the transient memory (see chapter 2) where 'is housed' the subjectivon itself and 
serves for the psyche finds permanently correspondence with the inherited; and on the other 
hand, in the structural memory where ideas are embodied according to the genetic pattern. 

The first stage described takes place under the rule of bio-external real system, since 
this is substantiated by the disposal, already detailed, of the CNS. The corresponding 
psychic process is know enabled by the explorer thought and from the universal language, 
becomes operative the logic unit. 

From the LMN derived the NHL, symbolic in nature, which is acquired according to 
the genetic structure during the first 18 months of life and in accordance with universal 
aspects that develop later. The psychical process involved is interpret, by practical thought 
in the psycho-internal real system leaving as result one specie that it handles the sense of 
an event perceived, by the sense unit of the universal language. 

Reached the NHL, the psyche is able to access to the one and only true psychic 
function, theoretical or abstract thought, and from there activate in the deep of psyche, the 
last of the fundamental psychical processes, comprehend, that is which lead to the truth and 
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from there to the belief, as a crystallization of sense encountered to an observation, that is 
shown in the previous stage; this includes comprehend what we are told, of course in this 
case, can only be achieved once it have learned to listen and not just hear that just have 
importance to learn to speak 50 . On the superficial level, in appearance, it will be able to 
explain, that is, communicate a meaning of that observed using solid arguments or in the 
worst case justified by rationalizing arguments at odds with traditional logic or common 
sense. 

Finally is acquired the LMC supported by a logic that is reflected in the constant and 
automatic use of its Aristotelian-Kantian categories to create perceptual habits, that divide 
the apparent reality in a different way according to different populations; something, which 
then is expressed in the grammar of their everyday languages. As defined by Chomsky 
(1992, p. 278), a grammar is a system of rules that generate an infinite class of 'potential 
percepts', each with phonetic, semantic and syntactic aspects; It's the kind of structures that 
constitute everyday language in question; and we would add, facilitated by social inheritance 
supported in the tradition of the people. 

The final stage of language acquisition is governed by the reproductive thought, who 
allows impact on the socio-cultural real system through the selection of appropriate PAFs, 
according to the setting made since the universal language, by the semiotic unit. These 
PAFs put into operation the activity that serves to respond to a perceived fact, triggering 
operative processes or specific actions (speak, read, write) that serve as communicative 
vehicles and of influence on the socio-cultural environment. 

6.5. THE LINGUISTIC UNIVERSALS, AND THE ACQUISITION OF THE LNH 

The universals's theme was discussed in depth elsewhere (Salatino, 2012, p. 214), 
so that the avid reader of details, we refer to it. Here we will highlight what was shown there: 
"The only linguistic elements that deserve to be called universals are, first, the substantive, 
and secondly, the way that a language has to deal with time” and that since this work is 
known as 'temporal axis’. 

We said earlier that the natural language is acquired at the same time when the 
psyche is structured, in the first 18 months of life. This allows us to realize that the LNH is 


50 It is well known the importance of congenital deafness in the onset of mutism. As the acoustic stimuli fail, 
the glosokinetic PAFs needed to talk are not formed, those that are acquired after of the 18 months by imitation. 
Visual stimuli replace the acoustical, allowing develop the quirokinetic PAFs, own of the sign language, through 
which you can 'talk'. Because the read and write circuit is intact the comprehensive process is unscathed. 
(Author's Note) 
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due to structural process while LMN, its biological support, which is of a functional process. 
By this we mean that, although both start at the same time and develop in parallel (or 
heterarchical), do not start with the same real aspect, they nor occupy the same level. 

The LNH is a superficial process that begins with an evident change or transformation 
and is structured the same way as the psyche, projecting itself phenotypically in the 
structural syntactic (word order) of LMC. 

Instead, the LMN is a hidden process that begins in a profound change and acquiring 
its operation from the LMU, his psychic support is projected genotypically in the syntactic 
functional (word class) of LMC. This suggests that in the LNH first what is acquired is the 
verb or what fulfills that function according to the language (the action governed by time) to 
launch the 'word order'; then the object, and ultimately the subject, thereby ensuring the 
symbolic character that will have this language that it is being acquired. Once all elements 
are acquired the pattern 'will be adapt' to the pattern that governs the LMN, which in turn 
derives from the respective subjectivon. This engagement is achieved when each of the 
acquired elements starts to have a functionalized structure. 

In the LMN, meanwhile, the first to be acquired to define the 'word classes' is the 
substantive, to follow with the verb, the adjective and the adverb, as shown in Figure 72. 
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Fig. 72 DYNAMICS OF THE ACQUISITION OF WORD CLASSES 

References: Dx = dextrorotatory - Lv = levorotatory 

(Extracted of Salatino, 2012, p. 235 - Based on Hegenveld’s model) 


As we can see, the first elements acquired in the two series, 'order of words' and 
'word classes', represents the universal referred. 
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The above details, which a priori may seem irrelevant and even capricious, become 
relevant when attempting to characterize some pathologies that cause alterations of the 
word, which will be subject of future work 51 . 

6.6. ORIGIN OF THE LEXICAL CATEGORIES 

Speaking of the LMC and everyday language (LC), the lexical categories: noun, verb, 
adjective and adverb, they mark morphosyntactically a particular language. 

While not all categories are evident in any language, there are usually one that almost 
never fails, the noun. What we show here is that all of these categories have their contextural 
correlate and that its origin may well be in the universal noun; this noun, through which, a 
posteriori, will become the nominal forms of the verb (infinitive, gerund, participle and 
gerundive) would have evolved into other contextures, the psychic bases of the rest of lexical 
categories. 

The figure 73 responds to our initial question, by showing the mechanism by which it 
is possible to learn the lexical categories, which we detail below. 

As can be seen in the figure, is considered from the structural, what happens in two 
planes well defined, one superficial and other deep; and from the functional, what happens 
in the objective and subjective levels, when a specie is integrates to a psychocyte. 

Do not losing sight of that all that we are going to describe is supported in different 
psychical processes (basic and secondary) already treaties, which not are on the graph for 
reasons of clarity. 

We will target the functionalization of the structure that represents a specie already 
formed, that is, the assembly of units that based on a PAU, enables thinking with the relevant 
time frame (one of the universals), of great importance in the final results. This is illustrated 
in the upper half of the following figure, the relationship between of the subject unit ( s S p ) 
and the unit of the object ( s O p ) with the external time (before —► after or Kronos ), in contrast 
of the relationship of the unit of the change (V p —► V s ) with the now (A, or Kairos) and the 
internal time (always, or Aion). The temporal frame permit positioning the process to be 
described within the alternating states of unconsciousness (0) and consciousness (7), that 
already seen in the first part. 


51 Just as an advancement, in motor aphasia that is accompanied with agrammatism, is lost or altered in the 
first place the last thing is identified, the verb. In contrast, in the anomic aphasia (amnestic) is lost first, the first 
thing one learns, the substantive. (Author's Note) 
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Fig. 73 ORIGIN OF THE LEXICAL CATEGORIES 

References: 0 s = superficial object - O p = deep object - S s = superficial subject - S p = deep subject 

V s = apparent or superficial change - V p = hidden or deep change - S 0 P = unit of the object - s S p = unit of the 

subject - V P —>V S = unit of the change - ET = temporal axis - ® = now - ©= consciousness - 

( 7 )= unconsciousness - (T> ©= structuring stages of contextures - 1st - 4th = order of acquisition of lexical 

categories - LNH = natural human language - LMN = natural maternal tongue - LMC = conventional maternal 

tongue - LC = everyday language - PAF = fixed action pattern 
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We must remember that when we talk about contexture we are talking about the 
continent, and also clarify that when a lexical category is mentioned, we are referring to the 
contents of a specific continent; that which can vary and which is not recorded at a level of 
psychic structure 52 . 

The activity that gives rise to the whole process is the perception of a change or 
transformation in the environment (©), that are going to seek as a result of a state of vital 
necessity that must be satisfied, which causes a separation of the two triads of a PAU. This 
perceived change connotes a learning which should leave a record, that is, should be 
represented somehow; this is done in a particular (superficial change or V s ) contexture 
(continent) , and then, to experience it as their own (known it). 

Let's clarify the inconsistency that occurs in the figure with respect to the superficial 
change (V s ) and deep change (V p ), which are placed 'apparently' in the wrong place. This 
apparent inconsistency is justified if we consider that we are working on a monocontexture 
where classical logic prevails, but using the Transcursive Logic. For traditional logic, 
superficial change fulfills the function of copula, that is, represents a partial and objective 
identity between a subject and an object, because it assumes that of all aspects 
characterizing the object, in the apparent reality, some is identified with some aspect 
inherent to the subject. For the Transcursive Logic (TL) however, this that serves to 
'separate by the similarities' is a deep relationship (hidden) we call: category, for this reason, 
the superficial change is placed in the depth. The opposite happens with the profound 
change; in classical logic this would represent a conjunction (that joins), whereas in the TL 
represents a bonding by the differences. 

The 'Incarnation' of the perceived change is transformed into a constancy of that 
experience and is equivalent to generating a contexture for him (0 s ), and as content, a name 
or substantive primitive (second universal, and first lexical category) to designate a change 
or transformation linked to an external object (©). As a result of this step, searches the body 
itself satisfying the vital need. 

The reiteration of dissatisfaction makes inefficient the previous mechanism which is 
an option for seek outside of the body; that is, with 'nominate' is not enough to act. With the 
projection beyond the bodily limits are achieved four things: a) the object that satisfies the 
desire to stay alive is individualized and a contexture is created for it (O p ) (unit of object) ; 
b) an action is validated as content (® - verb - second lexical category); c) is confirmed the 


52 Which thwarts any possibility of giving rise to whatever linguistic theory that is based on distributed 
processing networks or interconnected nodes, such as the neurocognitive linguistics of Sydney Lamb. 
(Author's Note) 
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existence of an external object which could be used to express the future 'verbal modality', 
that is, the relationship with the reality of the process of verbalization that has undergone 
the substantive, as a first temporal manifestation when is recorded the time that this 
happened (the ‘now'); and d) the incarnation of the object is changed by the incarnation of 
the action, through opening a contexture for her (S s ), this allows distinguishing the one hand, 
those objects identified in the environment as something static or which are easy to 
apprehend; and on the other hand, the observer as an object with an ability to actuate 
(dynamic) which gives to the continent a content that qualifies or modifies the external object 
(substantive) (© - adjective - third lexical category). In the psychic structure thus arises an 
idea or the representative of external reality in the psyche; the structural memory or the 
history and experience of a subject. 

So far, the quality of active or dynamic, as object, is only applicable to the same 
observer; can only modify itself, but is unable to act on other objects. Even though that acting 
upon itself allows some adaptation to the environment, it is not enough to address some 
critical situations. This forces him to modify the action (disincarnation), projecting it to other 
external objects and leaving a record of it in a contexture (S p ); consequently establishing 
itself in the subject can be a source of change that targets an external object (unit of subject). 
Thus the action happens to be an incarnation of an element that relates to the objects; this 
not apparent modification of this action is the content of the subject's contexture (© - adverb 
- fourth lexical category) and gives the ability to bring out the internal development of the 
action (their 'aspect') from the point of view of the observer, to verify if the process has been 
completed or not, providing a second temporary instance (external time). 

Arises, in this manner, a contexture that hosts a change or internal or hidden action 
(V p - ©) which completes the unit of change. This instance, further to complete the temporal 
axis, putting on record, in its content, of the internal time which cycles through the past and 
present regardless of the future, is the mechanism of projection that from inside the psyche 
becomes evident in the environment and in response to the perceived, its sense, its truth or 
the fundament of a belief. 

We have completed the unifiers processes that make of a specie the fundamental 
functional unit of the psychic apparatus, and thus, is all set to be begin acquiring natural 
language through the interplay established between contextures (the continents) and when 
have passed the first 18 months of life, and by imitation, starts the contribution from the 
corresponding levels to the conventional language, with their lexical categories, learning 
proper handling of grammatical time (tense) and an adjustment to a 'order of the words' 
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inherited. Are formed simultaneously the PAF (fixed action patterns) that will in the future, 
allow speaking, reading and writing; that we will detail later. 

In short, according to our proposal, the LNH is acquired as a result of a process that 
could be equated to a denominalization (obtaining of a verb, in this case, from a universal 
substantive - denominal verb), that operating at the level of the form through of a 
metabasis 53 , gives origin to the other lexical contextures or continents. This process, as we 
have seen, is carried out in well-defined stages. The intermediate steps to make it happen, 
we can describe them metaphorically from a linguistic point of view by using the aspects 
that characterize nonpersonal forms of the verb (verboids = infinitive, gerund, participle and 
gerundive). 

Thus, from the substantive to verb (0 s —► O p ) is passed in two stages, the first is 
possible by something like an infinitive (verbal noun passive), which characterizes the action 
itself, and in a second step a complete characterization of the action, disregarding of the 
time, by a gerund (verbal noun active). From the verb to the adjective (O p —»• S s ) goes 
through something like a participle (active verbal adjective) modifies the noun (0 s ), as 
rendering it active by assigning a specific capacity to act. Finally, from the adjective to the 
adverb (S s —> S p ) is passed with the help of something like a gerundive (passive verbal 
adjective), or that which 'says', modifying the verb (Os) that the subject must obligatorily 
exert an action on the previously individualized external object. 

The foregoing prepares the entire psychic apparatus to start learning the conventional 
language, because, beyond having the 'places' where manage their content, a mutation at 
the level of function (continuing with the genetic metaphor), has the ability to locate every 
contexture in the place of another, that is, operate over the universal linguistic pattern 
(subjectivon), so that, just as in the biological realm can configure each conventional 
language that is acquired, according to genetic patterns that govern what continent or lexical 
contextures are operative, when they will do, how they will do and why, fitting in a whole, in 
the dimensions of subjective reality, that as we have said, have only a temporary nature; 
therefore, the use of time is a universal. 

The suggested mechanism to learning lexical categories would answer the question 
that kept awake many linguists and psychologists, but especially to Noam Chomsky, how is 
that children learn language so quickly and simply with 'inputs' so poor? 


53 This term, that in grammar, represents the phenomenon by which a word of a given category, performs the 
relevant function to another category, here taken as the mechanism that allows a change of contexture or 
continent. (Author's Note) 
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Chomsky was the only one who ventured to say that language was innate; and that 
nativism concretized asserting that we are all born with an inner 'construct'; scheme inherited 
genetically and uniquely human, which he called 'language acquisition device'; gadget on 
which never gave details, and that was only suggested as content to a set of universal 
grammatical principles (universal grammar), which after birth and before the reception and 
processing of primary linguistic stimuli (<,?), gave as results the grammar of a language. As 
we see, Chomsky never explained the mechanism of language acquisition, in addition to 
ignoring the psychological and social factors that gravitate, as we have seen, in this process. 


6.7. CHARACTERIZATION OF DISCOURSE 


Any discipline within science is defined by an object of study and a method that 
enables its analysis. 

The discourse, as such, is both an object of study and method, of course from 
different disciplines. These disciplines are, first, Sociology where the discourse plays the 
role of method, on the other hand, Linguistics where he becomes the object of study. 


SOCIOLOGY LINGUISTICS 

METHOD MEANING 



speak 

write 

read 

listen 


Fig. 74 CHARACTERIZATION OF DISCOURSE 


Figure 74 tells us that the discourse, in Sociology is the method to define their object; 
in Linguistics however, is the object to define his method. That is, the first, tries to achieve 
the sense, or what wants to say through the expression analysis (sociopragmatic); while the 
second seeks to determine the expression, through the meaning or what is said 
(pragmalinguistic). 

We also see in the figure, the assigning codes resulting from the opposition: 
written/oral, which allow us to understand that this opposition is not as it traditionally is 
considered, but represents a situation of complementarity and concurrency (simultaneity). 

In other words, between the oral and the written there is no an unavoidable abyss, as they 
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seem to suggest, their superficial features (a means, an intent, and a purpose 
communicative different); but on the contrary, it unfolds between them, profoundly, a 
continuum of overlapping and of mutual influence. 


GLOSOKINETICS VISUOKINETICS 

PAF PAF 

1 4T 



PROPIOCEPTIVE w 

kinetics -► EXPRESSION 

PAF 


Fig. 75 OPERATIVE PROCESSES AND THE CONVENTIONAL LANGUAGE 
References: PAF = fixed action patterns (specific action): glosokinetics = of the apparatus of phonation 
visualkinetics = of the conjugate eye movement - quirokinetics = of the hands and upper limb 
propioceptivekinetics = of the gestural language and the tone and inflection of the voice 


The characterization of the discourse, as the good deep operative process that is, 
requires of greater details that which we have given above. 

The discourse and the expression are the basic operative processes used for 
communication with others, through the conventional language and the natural language, 
respectively; of the total, corresponds an 10% to verbal language, 40% to the inflections of 
the voice, and 50% remaining to the corporal language (posture, gestures, movements of 
the hands and eyes, and still, respiratory movements). (Salatino, 2012, p. 546) 

The figure 75 is intended to be an analysis of the mechanisms involved in speech 
production, those that are accompanied by the respective psychical processes required for 
the elaboration of the discourse. 

We not discuss here the psychic aspects of the production model of language, as 
they were thoroughly discussed in a previous paper (Salatino, 2012, p 543.), here we limit 
ourselves to pragmatic communicative and instrumental aspects that as we see in the figure 
above, can be divided into four successive stages. 

The first stage © is to record the process that operates from the 18 months 
(sometimes from the 15 months) and marks the beginning of the acquisition of conventional 
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language. To comply with this stage is only required, from the physiological point of view, 
being able to hear, since it is through auditory stimuli by mean of which the child gets the 
words that the environment offers him, so that he learns by imitation. The duration of this 
stage is variable, as it depends on the time spent by the child in make of the pronunciation 
of words a motor habit, that is, the proper adjustment of the glosokinetic PAFs; and at the 
same time, relates them with their biology, their psyche and their social role. 

Once the child learned to speak is fit to start learning to link the words uttered to the 
symbols used to show them in writing ©. This second stage, of learning to write, usually 
overlaps the learning to read ® making of them a joint description as do, for example, Emilia 
Ferreiro and Ana Teberosky in "The writing systems in child development”. 

The only one contribution of the before referred authors to the psychology of 
language, in my opinion, is to have suggested that it is a gross error to believe that the child 
is someone who is willing or not to acquire a particular technique, and that it succeeds, 
because it has developed a series of specific skills product of the maturity reached. The 
child, say these researchers, it is a subject that tries to know and beyond that we do not 
agree with the 'supposed methods' that the child uses to achieve such knowledge, the fact 
is that is a wise move to invoke the knowledge in the process of writing, which as we know, 
is an incarnate to experience or an apprenticeship, the motive for the acquisition of reading 
and writing. 

The ideas, the theories, and the hypotheses that Ferreiro and Teberosky attributed 
to the 'child mind' and that are allegedly involved in the acquisition of spoken language in 
children, are based in the school where they formed, the of Jean Piaget. Flere absolutely be 
rejected all the above, because they are based on the musings of an 'adult mind’ 
indiscriminately grafted in a child psyche. 

To demonstrate what I just said, let's take the same example that those authors give 
in his book (Ferreiro & Teberosky, 1999, p. 22). Aligned with Chomsky's theory of generative 
grammar, they severely criticized the traditional associationist model of language 
acquisition, which is based on imitation and their selective reinforcement. The analysis of 
that model is absolutely partial and biased, since, supported by Chomsky, they say that the 
associative method solves the speaks's problem, as follows: adults show to the child an 
object and it appoint; with successive associations between the sound emission and the 
presence of the object, that ends up becoming a sign of this and therefore becomes ‘word’. 

To the disappointment of the authors, we have seen that we learn to speak by 
imitation, but not in a passive way, something that was not taken into account, in the model 
criticized by them. Far from it, they say that this model is useless because it can’t explain 
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how the child acquires the syntactic operation which they consider, again influenced by 
Chomsky, as fundamental. 

They refer to regularization 54 of irregular verbs so common in Spanish-speaking 
children between 3 and 4 years old; they say, for example, "yo lo pom" instead of "yo lo 
puse" (I put it), what is right. According to this approach, since this error of 
grammaticalization occurs, supposedly, always in the same way and does not appear 
among the adults, the child does not regularize verbs by imitation, but because they are 
looking for consistency in language and coherence, that makes it a 'logical system’. All the 
above is based on a series of prejudices, such as, the child tries to understand the nature 
of language and it makes assumptions, looking for regularities, tests their anticipations, and 
forges its own grammar. 

None of this explains the phenomenon of regularization of irregular verbs, nor not 
explain, some of the models proposed by the Cognitive Science, such as Pinker (2001, 
p.300), where regular verbs are governed by rules, and irregular verbs by the associative 
memory; nor the interactive activation model of McClelland & Rumelhart (1981, p. 377), 
wherein a network with different levels of input and output, with a series of interconnected 
units among them, uses excitatory or inhibitory connections to potentiating or inhibit the 
occurrence of, for example, irregular or regular verbs. 

From our proposal is possible to say that the phenomenon of regularization of an 
irregular verb, like so many other grammatical 'mistakes' of children who start in the use of 
conventional language, are part of the normal developmental stages in this task, and that 
his superficial analysis, like that is made from the linguistics or from the psycholinguistics, 
even done in great detail, little can contribute to our understanding of the underlying 
mechanisms. 

When a child regularizes a verb that is irregular, it is not making a mistake due to 
ignorance of a grammar rule nor his memory fails him as Pinker suggests, he just we are 
showing, in the surface, that in his psyche is about to occur the subtle passage between 
natural language and conventional language. In other words, the child, by using a regular 
form when in reality would have to use an irregular shape, he is 'talking' us, biologically 
rather than socially. This is because the transformation of the natural language to 
conventional language occurs after having 'incarnate' the action, that is, after the acquisition 


54 In linguistics, regularization is a phenomenon in language acquisition and language development whereby 
irregular forms in morphology, syntax, etc., are replaced by regular ones. Examples are "gooses" instead of 
"geese" in child speech and replacement of the Middle English plural form for “cow", "kine", with "cows". The 
error is usually seen after children have learned language rules because children apply learned rules to 
irregular words. (Author's Note) 
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of the adjective as a continent (see above), and where something like a participle makes it 
possible to acquire, by the subject (even object), the ability to act, that is, 'do meat' the 
action. Then it is not surprising that various regularizations of an irregular verb, they are can 
carry out with something like a participle (holded instead of held, etc). 

The above is demonstrated, following the established by Freud, as we saw above, 
"the aphasia does nothing more that play a state that existed during the normal process of 
learning to speak"] first, because the motor aphasia that occurring with agrammatism 55 are 
characterized by the use of participles and infinitives instead of conjugated verbs (Rosell 
Clari, 2005, p 546.) and secondly, because in these same patients is evidenced a statistically 
significant correlation between the severity of injury and number of errors in irregular verbs 
(op. cit., p. 530). 

Returning to the reading-writing, I am in sharp disagreement with the position of 
Ferreiro & Teberosky, that, extrapolating Piagetian theory of the acquisition of the logical- 
mathematical knowledge (which must be taken with due reserve) to the acquisition of the 
reading-writing, they justify that this is possible only if the child contributes with his 'previous 
intelligence'. We must insist that the 'intelligence' is not a demonstrable entity, so in this 
book, already was discarded from the Prologue. 

To learn to write and then read, the child does not need your 'intelligence', or the 
binary logic that this implies to acquire the prior knowledge that supposedly required for this 
learning; just need to have available their vision, moderately developed the glosokinetics 
PAF, the quirokinetics PAF, and the visualkinetics PAF (conjugate eye movements); that is, 
the entire motor apparatus needed to speak, write and read ; and as said Piaget, the ability 
to internalize the action as the primary constructive mechanism of the psyche, which implies 
a normal functioning of your brain. 

On knowledge, is something that is acquired with practice, but it has nothing to do 
with intelligence. We said that the knowledge is equivalent to the experience, to embody 
something that provides the environment to the psyche. To read and write is learned by 
writing and reading; with this we mean that, as happens with speech, which is the experience 
or the generation of the different PAF that is 'recorded' in the operative memory, which 
enables accomplish, with time, these tasks fluently; while that, something very different is 
the underlying psychical processes. 


55 Morphosyntactic language disorders due to substitutions or omissions in language production. (Author's 
Note) 
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When speaking from the Psycholinguistics, without distinction, of the process of 
reading and writing, the only topic covered is the 'comprehension of written texts', 
systematically avoiding the psychological mechanisms that let you read and then write, or 
at best cases are assigned to different 'cognitive strategies', such as inference, processing 
information, or combine computational procedures 56 , as in the model of van Dijk & Kintsch 
(1983) of great relevance in the today's Psycholinguistics. On the comprehension of the 
texts we have already contributed (Salatino, 2012, pp. 456-505.) with the sufficient evidence 
to reject most current theories; therefore we will define only the psychical processes that 
enable reading and writing to complete the comprehensive management of conventional 
language, something that is lacking in all cognitive theories that attempt to explain the 
mechanisms that lead to the writing of a text, but of an accomplished writer, not of who starts 
his learning of writing, which justifies the unfortunate who are their psycholinguistic findings. 


TALK 



KNOW 


REED 


Fig.76 UNDERLYING PSYCHICAL PROCESSES IN HANDLING OF CONVENTIONAL LANGUAGE 

According to the above figure the process of 'learn' (apprehend) to read and write, as 
does speech learning is a process that begins by imitation and ends in any of the basic 
psychical processes, which in some cases, that appear when has been achieved 'listen' 
what has been ear; that is, to interpret or comprehend, besides knowing. 

When the child learns to read he already knows talk. I mean, that he dominates widely 
spoken language when confronted with the process which involves converting written 


56 This is because these models, like almost all his predecessors, is based on the computational theory, and 
in particular in artificial intelligence, which seeks to explain how something that we are seeing or we listen, 
becomes part of our psychic structures . (Author's Note) 
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language in spoken language by reading. Therefore, it is necessary that after to learn to 
speak, he learns to write; that activity that keeps with orality a triple relationship of opposition, 
complementarity and simultaneity; so that after, through reading be transformed back into 
oral language, as shown in figure 76. This sequence is confirmed again by the disease; so, 
in the dyslalias 57 , the child has serious difficulties in learning to read and write. 

The same above sequence can be repeated, but in reverse, when someone 
alphabetized learns a language other than their mother tongue; that is, first reads it, to 
become familiar with it; then writes it to deal with its grammatical structures and syntax; and 
finally speaks it, bringing is certified the knowledge of their phonological level , and the 
preparation needed to hear it and interpret it, but never for comprehend it. The 
comprehension that leads to think, as we have seen, is based on the universal language, or 
the basis language of our psyche and on which you can acquire any natural language, and 
learn any native language, and even many more than a foreign language; but this does not 
authorize us assume that a person that ends to dominating totally a foreign language when 
learning to 'think' using such language; which, besides being a popular myth, is a gross error 
because, as we have demonstrated, the language, do not structure the thought. 

6.8. SPEAK 

The processes that allow learning to speak and use the conventional language once 
acquired, preserve a precise sequence which is guided by the same identifications that were 
used to structure the psyche. 

Must distinguish two distinct processes in learning and use of oral language. For one, 
when a speech without prior notification is issued; and on the other hand, when the elements 
of oral language are received, and it is expected or not, a response of the same style. 


57 Are alterations in the articulation of phonemes; that is, the child with dyslalia sometimes knows pronounce 
the separate syllables, but has difficulty joining them into a single word. (Author's Note) 
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VOLITIVE 


GLOSOKINETICS 

PAF 


Fig. 77 SPEAK 

References: glosokinetics PAF = specific actions to speak - propioceptivekinetics PAF = specific actions for 
expression - © © © = sequence as talker -©©©©= sequence as listener - Os = subjective object 
Ss = subjective subject - Vs = subjective change - LN = natural language - LC = conventional language 
® = now (consciousness level) 

In the spontaneous oral emission, first thing that identifies is the object to verbalize, 
adapting to the experience (psychical structure) and by using the biological attention, is the 
subject to verbalize ( T in figure 77), that is, which integrated to what experienced (known) 
is used to prepare all manifestations of the natural language (LN) that accompany the 
conventional language (LC); that is, the expression (the gestural, the voice inflections, the 
postural, etc.) using the propioceptivekinetics PAF. 

Secondly is identified the fact (or transformation) in which participates the above 
object, justifying the verbalization; using psychic attention, it does from the understanding 
and use of the word psychic, providing besides of the time frame of reference, the connection 
between natural language and conventional language through biological word. (© in figure 
77) 

Third, is identified the subject with to be emitted ( f) in figure 77) to conform to the 
norm from the interpreted, that is, from this than for the emitter makes sense, be their truth, 
and the support of their beliefs. From the social attention are prepared the glosokinetics PAF 
that produce speak (conventional word). 

When we are listeners, we start by listen (@ in figure 77), that is, understanding what 
you hear. Then, if any oral response to develop it is done by the same sequence described 
above and with the same means. 
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If we speak spontaneously or listen and then respond verbally, it is done according 
to a certain level of consciousness. (® of figure 77) 

6.9. WRITE 

Writing, as process, not to be confused with the productive competition to write a text, 
as they do psycholinguists when they try analyze functionally the writing, even giving a 
series of unfounded justifications, such as metacognition, for example, beyond that the 
methods resulting from these speculations to improve competition, we must admit, they can 
be efficient. 

The fluency in writing takes shape when you manage to validate specific knowledge 
of the conventional language, that is, the projection of an embodied identification of an 
external object in one or more graphemes 58 ; and this undoubtedly does not depend on a 
contrast between textual production and the comprehension of a text, as the cognitive 
psychologists seem to believe, or that writing and reading are one and the same process. 

The writing, in addition to the above, presupposes a specialized motor realization that 
is gained with experience of an appropriate management to specific rules, and of the 
available space to write which is a fine adjustment of the basics PAF. 

Again pathology helps us recognize the mechanisms that justify writing. So, in the 
aphasics the concomitant agraphia 59 that may appear is a direct consequence of their 
linguistic defect. (Ardila, 2006, p. 135). There are agraphia without aphasic and other 
disorders of writing that have diverse backgrounds and provide some element of value to 
discover the underlying mechanisms, no doubt, have nothing to do with the proposal by the 
following diagram that arises from Psycholinguistics. 

The figure 78 represents the prevailing concept in cognitive science with respect to 
'mental' handling of language, in this specific case, writing. From this point of view, both 
speech such as reading, going through writing, focus on a number of assumptions 
'processors' through which the 'linguistic information' is processed and is acquired writing 
and reading . 


58 Grapheme: is the smallest unit of writing of a language. (Author's Note) 

59 Agraphia is a partial or total loss of the acquired ability to produce written language. (Author's Note) 
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WRITTEN WORD 


Fig. 78 PSYCHOLINGUISTIC PROCESSES OF THE SPONTANEOUS WRITING 
(Extracted and modified of Pena-Casanova, 2007, p. 127) 

From all the activity from the semantic or conceptual processor, a kind of long-term 
memory where are the meanings of words, is divided into two systems. On the one hand, 
the phonological processor that allows the representation of all phonemes, spoken language 
and generating an image of the different phonemes, as well, phoneme-grapheme 
correspondences to translate spoken language into writing and vice versa; on the other 
hand, the spelling processor allow access from phonology to semantics (understanding), 
and from the semantics to phonology (expression). 

As is easy to understand, an approach as naive as the fact previously of the 
mechanisms dedicated to learning and use of writing, does not contribute anything of value 
to explain the psychic functioning of this aspect of conventional human language. 

We will develop the four stages that divides, from our point of view, the process of 
writing. (Figure 79) 

© It’s prepared from the biological, the postural and spatial arrangement according 

to the environment where it will write by means of the respective propioceptivekinetics PAF. 

© Junction between the 'oral' is achieved (what we want write) and what will be finally 
written. The joining is not the product of a fictional correspondence between phonemes and 
graphemes, but the consequence of a time-space conversion, that is, as a result of a reverse 
process to that we show in Chapter 1, when we talked about the olive-cerebellar systemHEN 
as timer of motor activity (spatial). 
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Fig. 79 WRITE 

References: quirokinetics PAF = specific actions to write - propioceptivekinetics PAF = specific actions for 
writing - © © © = spontaneous writing - @ © © © = dictation - The other references are the same as those of 
figure 77. 

There we showed how are formed the PAFs by a space-time conversion used to 
synchronize motor activity; among these are the PAF used to talk (glosokinetics PAF). 
Writing requires a reverse conversion, that is, the time synchronization associated with the 
pronunciation of the words, makes it, in a similar manner (by difference of phase), in fine 
hand movements equivalent to a spatial shift according to pronounced letter and that were 
learned previously. It is easy to understand the above if we consider two daily events; first, 
when we write, and unconsciously, we're 'telling' what we're writing; and second, when we 
learn to write, we do so according to a previous pronunciation and then we emphasize the 
correspondence between grapheme and phoneme repeatedly, by reading it. 

® Written text is produced by means of the quirokinetics PAF guided by social 
attention. 

What we have described so far refers to the spontaneous writing, now we will see 
what happens when writing is a result of the dictation of a text; not before clarifying that the 
situation of 'copy of a text' is not a particular situation that should be analyzed, since it 
overlaps absolutely to dictation, in those alphabetized in language that is copied. Flere in 
the 'dictation' is used a written text instead of an oral text. In cases where the copy, make it, 
someone who does not know the language he is copying, there is a situation of a mere 
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reproduction of a drawing, even if they are 'letters' because it does not work the unconscious 
pronunciation. 

© In a similar way to when receiving an oral message, to later prepare a response to 
the same effect, in the dictation, the first thing you do is listen, that is, comprehend what 
they tells us and then follow the three stages of the spontaneous writing. 

6.10. READ 

Perhaps, the reading is the issue relating to the conventional language, more 
analyzed and trivialized by the Psycholinguistics, where in addition to take him, almost 
systematically, to the field of reading comprehension, as I said, the description of the 
assumptions underlying mechanisms It is a huge collection of computational routines, that 
surely, would be the pride of any computer factory, if really could be materialized. 

We will not analyze the various psycholinguistic models of the processes involved in 
reading; only point out briefly the which highlight most of these models and then address, 
from the Transcursive Logic, which we believe that are the true psychic mechanisms that 
enable read. 

" Perceptual processes: they include the saccadic movements to which are 
assigned non-existent properties. Although they accept that these movements are 'very 
informative' to understanding language processing, are not 'perfect reflections' - they say 
- of the 'mental activities' associated with language comprehension; one of the apparent 
causes of the latter is the 'motoric component' associated with the time of eyes fixation. 
(Lopez-Higes et al., 2001, p. 468) 

Nevertheless, these authors claim that visual perception 'try' "identify and isolate the 
various stages of processing" (loc. cit.). One of these stages is the icon that determines the 
contents of iconic memory, a gadget of which his whereabouts are unknown, but apparently, 
provides information to an operating or working memory (which is not located), wherein the 
perceived, reach a 'linguistic character' necessary to access the' stock 'of all the letters of 
the alphabet, which would complete, the input’s 'graphemic registry’. (Figure 80) 
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PRONUNCIATION 


Fig. 80 MODEL OF THE 'DUAL ROUTE' OF THE READING 

References: © = direct or lexical route through the meaning - © = direct route without semantic mediation 
© = indirect or phonological route (Extracted and modified of Lopez-Higes et al., 2001, p. 470) 

" Recognition of words and the structure of the lexicon: the authors propose, 
according the most frequently used psycholinguistic models, two ways mutually exclusive 
to access the meaning of a written word. The direct pathway (© in Figure 80) which is a 
'comparison' between the orthographic form and visual or orthographic input 
representations to identify the word; then the 'semantic system' is activated. If the reading 
is out loud, from the meaning, that word is activated in the phonological output lexicon, 
thus recovering its pronunciation. 

The direct route bypassing the semantic system (© in Figure 80), these researchers 

say that is not accepted by all. The two variants of the direct route is used for familiar words. 
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When you read unfamiliar words, becomes effective system of correspondence between 
graphemes and phonemes, which we saw earlier and is used the indirect pathway (d) in 
Figure 80). 

" Semantic system: it is the 'storage' of all known representations of the real world, 
by one person. There is no agreement how these representations would, but since it is 
based on the regular and systematic of the language, it is assumed that the particular 
features of the meanings of the words should be stored individually, given its variable 
nature. 

" Understanding sentences and the text: as this item we have already discussed 
at length elsewhere (Salatino, 2012, pp. 464-473), we only mention here that the models 
put forward by these authors are the same as listed in reference work, therefore we can 
say that its foundation is absolutely logical-computational; that is, all the comprehension 
is based on inferential processes that run through 'mental structures', which does not 
differ at all to the constituent parts of a generic computer; and, with this is intended to 
explain how, something that we see or hear, it becomes part of our mental structures, 
enabling the comprehensive process. 

Since the Transcursive Logic all previous considerations are rejected because not 
only do not represent the 'objective approach' that supposedly holds psycholinguistics as 
'science' but also constitute a capricious bunch of prejudice, which in no way can provide a 
coherent explanation of psychic functioning during an act of reading. 


EMISSION 



VISUALKINETICS 

PAF 


Fig. 81 READ 
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References: visualkinetics PAF: specific actions to read - propioceptivekinetics PAF: specific actions for 
reading - © © © = private reading - © © © @ = reading aloud - The remaining references are the same that 
figure 77. 

Figure 81 shows the psychical processes involved in reading. 

© Preparation of the postural for reading (propioceptivekinetics PAF), from the 
experience. 

© Perception of the text and splicing written-oral. The splicing is not caused by being 
able to access the meaning of a written word, nor by a correspondence between graphemes 
and phonemes, but as a result of a correlation between different PAF; in this case, the 
quirokinetics PAF of the writing with the glosokinetics PAF of the speech, in fact, we talk to 
ourselves, when the reading is private. 

® Oral emission (private) of the text by using the visualkinetics PAF for tracking of 
the writing (quirokinetics PAF selection), and the glosokinetics PAF that turn them into 
speaks. From here, as a result of reading, we will have a retention and / or comprehension 
what is read and preparation of the whole system for a new cycle, giving continuity to the 
reading act. 

©When reading is done aloud intervenes the listen to himself, that is, comprehend 
what is being read, to ensure that other listeners will understand too. For this task appeals 
to the psychical attention. Not infrequently, reading aloud is used to reinforce what you read; 
this is because they are created or activated the respective 'mnemic traces', that is, the 
generation of psychic structure, from two operatives sources: oral and written which favors 
the comprehensive process. 

CONCLUSION 

We've seen throughout this chapter, that both the conventional language, as the 
discourse made possible for him, are far from the characterizations performing both general 
linguistics and psycholinguistics in particular, and including semiotics, even the most recent 
appearance, dedicated exclusively to the discursive work. 

This occurs due to the superficial nature of such characterizations. From the 
language because is lose sight of that the conventional language only describes the 
appearance, what is seen; as does science in general. The 'objective' approach, by 
'scientific' is useless to characterize something that is the latest derivative of subjective 
activity, as all that is hidden behind the symmetrical and objectifying appearance. 

The objective, by provide the 'security' of traditional logic makes us believe that this 

crude reality which functions as we imagined is all there is. The language is thus considered 
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a good incentive to validate the security provided by the 'wisdom' and the 'beauty' that shows 
us the mere appearance. It is this sublime innocence that holds the modern man, which is 
evidenced as an illusion; as Nietzsche says (2003, p. 36), "The real plan is hidden under the 
deceptive appearance: we tend our arms to this image, and by our illusion, the nature 
achieves its purposes.” 

From psycholinguistics by its strong commitment to the cognitive sciences, in which 
even though its practitioners strive to demonstrate independence criteria, ends outweighing 
more the former computational metaphor (now, an objective truth), which the current 
neurobiological evidence. Based on neuroscience, spurious daughter of neurology, the 
psycholinguistic premises suffer in the best case, the imprecision promoted by techno- 
scientific arrogance of developed countries, when they legalized, for example, the pseudo¬ 
scientific demonstration of the existence of the center of the universal grammar proposed 
by Chomsky in the Broca's area (Maria Cristina Musso et al., Nature Neuroscience 6, 774- 
781,2003). With 'breakthroughs' as these, the current psycholinguistic claims to be 'science' 
of communication, because says something about how we understand the statements or 
discourses we hear or read; or how to store the linguistic information in our brain, based on 
a desktop; and finally, supposedly teaches us, how the studies of language are able to 
provide knowledge about the workings of the human mind; the same studies that ‘discovered 
it' the center of Chomsky's universal grammar, mentioned above. 

From the discursive semiotics of newly minted, that natural heir of structuralism is 
said and their worthy replacement, providing their cognitive baggage (Fontanille, 2001, p. 
22), because based on a theory of 'signification in act' wants us to see that the language 
has two levels: (invoking the vision of Saussure) separated by our body, the which 
corresponds to the outside world made obvious by the expression; and the that 
corresponding to the inner world or content. Thus, the sensible and the intelligible interact, 
giving effect to the formation of categories and to the 'signification in act' justifying the 
unjustifiable 60 , as are the cognitive sayings of semantics of the prototype. All this tells us 
nothing about the true psychic, and operatives processes, as we have seen in this chapter, 
are those that best fit the neurobiological evidence. 


60 As we demonstrated in another work. (Salatino, 2012, p. 264) 
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APPENDIX A 


TRANSCURSIVE LOGIC 

Transcursive Logic (TL) is a non-inferential dynamic relational model with quaternary 
and policontextual base, which operates with 'ontological niche' (continents) assembled as 
a universal language, characterized structurally by a group, and functionally, by a Galois 
connection; which serves to a dual function, as tool and as research method. 

As a tool is useful for analyzing the vicissitudes of subjective reality, which are given 
in terms of interrelationships that hold the subject and object, through a change or 
transformation. 

As a research method, allows to relate the theoretical knowledge and empirical 
knowledge, with its discovery and validation; thus fits the scientific knowledge to be 
achieved, enabling the validation of what is able to discover. 

TL as a tool: it is the only one who can address the evolution (the becoming) of the 
subjective aspects of any living being, including humans, wherein in addition encompasses 
so much, volitional aspects as cognitive aspects. 

Being policontextural is empowered it to detect the heterarchical distribution of 
hierarchical systems characterizing subjective reality, and operate with her. 

The aforementioned distribution forms a universal language (UL) that links all 
subjective reality, which can be divided arbitrarily for his study, in three real systems, namely: 

1) socio-cultural system: composition of what we find it present for us, that is, the facts as 
they are configured to represent relationships between subject and object, the only two 
components of subjective reality. It is considered as the 'engine' that drives gestation and 
regulation of the dynamics of other real systems. Its structural unit is the REM, or real fact; 

2) bio-external system: characterization, from the logical point of view, of the three major 
biological components that record the physical aspects of life. These levels of life that can 
be characterized by the TL are: a) unicellular or multicellular without central nervous system 
(CNS), comprising the simple animals and plants; b) multicellular with CNS, where are 
included the animals as such; c) the animal that, through the comprehension, can use the 
sense given to their environment and modify it: man. Its structural unit is the GEN; and 3) 
psycho-internal system: all living beings are autonomous and this autonomy is evidenced to 
be observed as different from their surroundings. Little life can have a structure that is not 
recognized different from what surrounds it. Establishing a boundary between 'internal' and 
'external' is a privilege of the living being. The real system capable of sustaining this 
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‘knowledge' and relate it to the environment we will call psycho-internal, and is in charge of 
the specific subjective aspects, both volitional as cognitive. Its structural unit is the FREN. 

All units outlined show the same structure, that is, are arranged on two levels, one 
superficial or evident, and one deep or hidden, that maintain between them a complex 
relationship, that is, a triple relation of opposition, complementarity and concurrence or 
simultaneity, thereby complying with the possibility of representing the heterarchical 
distribution (or simultaneous) of hierarchical (or binary) systems, that requires TL to 
characterize the subjective reality and whose common logical denominator is the PAU or 
universal autonomous pattern. 

The two levels that hold the units are: in the REM, the 'seem' is the superficial, and 
the 'being' is the deep; in GEN, the superficial is the phenotype and genotype is deep; while 
in FREN, the superficial is the idea and the deeper the thought. (Figure A.1) 



Fig. A.1 STRUCTURAL UNITS 

References: FREN = structural unit of psycho-internal system - GEN = structural unit of bio-external system 
REM = structural unit of the socio-cultural system 


A.1. COLORS, LEVELS AND SPECIES 

To the basic contextures that compose reality were assigned certain colors in order 
to operate with them from a logical point of view. This assignment is equivalent to the theory 
of the colors of light, which ensures compliance with the same laws. 

The metaphor of the color is used as a convention to represent an intuitive way the 
different possible events that may occur in the semiosphere or semiotic universe. The 
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integration of real systems provides the ability to put record of these events. If we assign the 
colors of light, to its various components, and we enforce them, strictly, the physical laws 
any color can, conventionally, represent semiotically a particular fact. 

We will consider the pertinence of that suggested in the previous paragraph. If we 
place the combinations of the primary colors in a diffuse cube (Figure A.2) that reproduces 
the semiosphere is feasible semiotically, represent any real fact. 


Blue 


B 



R255 


Green 


Fig. A.2 DIFFUSE CUBE: POSSIBLE COMBINATION WITH COLORS 

References: N = black - R = red - G = green - B = blue - (-) —> (+) = level of each color (0 to 255) 

• = sample (real fact) (R = 80, G = 200, B = 130) 

Although, in theory, semic facts may be infinite, we have chosen to reduce them to 
arbitrary number though not negligible that characterizes the possible combinations of the 
three primary colors, including aspects such as brightness and transparency, thereby 
covering a wide range of possible events 1.099511628 x 10 12 ; number which exceeds the 
number of neurons in the brain, and even the number of synapses between them. 

The RGB code uses a Cartesian coordinate system. In this space is defined a cube 
of side equal to unity and is what is known as a cube of intensities normalized to [0,1]. 

With three binary digits defines what color is present in a sample (real fact), and in 
what proportion. The basic template is RGB: Red, Green, Blue, and a ‘V in every place of 
this template means 100% (level 255) of the primary color that represents. The table below 
gives the relevant details. 
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000 

BLACK (absence of primary colors) 

001 

BLUE 

010 

GREEN 

011 

CYAN 

100 

RED 

101 

MAGENTA 

110 

YELLOW 

111 

WHITE (sum of primary colors) 


Also to be taken into account: 


BLACK 

000 is opposite and complementary of 111 

WHITE 

BLUE 

001 is opposite and complementary of 110 

YELLOW 

GREEN 

010 is opposite and complementary of 101 

MAGENTA 

CYAN 

011 is opposite and complementary of 100 

RED 


We are proposing that everything in the subjective reality is made up of colors. To all 
that represents the superficial of reality, we will assign the primary colors (blue to the evident 
subject, and to the idea in the psycho-internal system, green to the object and to the 
phenotype in the bio-external system, red to the change or evident transformation, and to 
the seem in the socio-cultural system; while everything that represents deep subjective 
reality, it is assigned the secondary colors (yellow to the hidden subject, and to the thought 
in the psycho-internal system, magenta to the hidden object, and to the genotype of the bio¬ 
external system; cyan to the change or hidden transformation, and to the being in the socio¬ 
cultural system). The pertinence of choosing the secondary colors to represent the deep 
level is ensured by the fact that these colors are not seen directly, but as a result of the sum, 
in pairs, of the primary colors; that is, yellow = red + green; magenta = blue + red, and cyan 
= blue + green. 

The levels can be identified, globally, by means of the result of the sum of the primary 
colors, giving the white color to the surface level; and by subtracting the secondary colors, 
which gives the black color identifying the deepest level. If we carry the abstraction and 
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convention to the extreme, we can say that a gray scale that begins in the white and 
terminates in the black, with an infinity of intermediate tones may well represent the 'genetic' 
composition of a fact, because it is the result of obvious and hidden relationships (phenotype 
and genotype) that exist at any instant in a reality that is supported on the interrelationships 
between a subject and an object, mediated by a change or transformation. 



primary colors 



Wavelength (nm) 


Fig. A.3 THE COLORS OF A REM 

References: A = additive - S = subtractive - C = shortwave cones - M = half wave cones - L = long wave 
cones - B = batons - nm = nanometers 

Since the REM is the structural unit of the socio-cultural system that is perceived by 
the bio-external system, must be assigned to a color and to a brightness level that as we 
have agreed allows to represent a given real fact. The figure A.3 shows the overall 
composition of reality, the primary colors of the surface level grouped by the white color 
(additive system = A), the secondary colors of deep level grouped by the black color 
(subtractive system = S), and a detail of how to see the color the human eye with the 
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wavelengths (the color) of each primary color assigned to two separate types of cones, and 
the handling of the brightness (grayscale) by the batons. This ensures the correspondence 
between the color imparted to the REM and the relative weight assigned to each primary 
color when the real fact is perceived. The relationship between the two levels is shown in 
the diagonal of a normalized cube. 

As the Aristotle's primary substances (Aristotle 2007, Book VII, Chapter Three, p. 212 
et seq.), S and O, according to the TL, provide to the bio-external system to be perceived a 
gradation in their interrelation according to a certain proportion. This gradation in turn leads 
to different identified systems with a defined degree of complementarity, that is, an index 
that tells us about the degree of participation in the interplay of antagonistic and 
complementary poles, S and O. 

This participation is dispersed in a continuous range between 0 and 1 (0% and 100% 
participation, respectively), which gives the possibility to cover infinite combinations. The 
figure A.4 shown a diffuse set of ontological species characterized by the degree of 
complementarity ( Q C) of each constituent element and whose expression depends on the 
context. 


°C 

♦ 

S 


Observer 

System 


Self-observed 

System 



Observed 

System 


Fig. A.4 ONTOLOGICAL SPECIES AND IDENTITIES 

References: S C = degree of complementarity - S = subject - O = object - V = apparent change 
Oo = objective object - So = objective subject - Os = subjective object - subjective subject 

As the chart shows are suggested three diffuse zones as a grouping of elements 
around a nucleus that characterizes them. The respective cores are defined according to 
the "proportion" that keep each one of the polar elements (S, O) in a given cutting. 
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Thus, at the right end (100% O) is the nucleus of the species that representing the 
observed systems, namely, those composed only of inert materials, and therefore, are 
heteronomous or controlled from outside. Here is included the Oo (objective object). 

On the left (100% S) is the nucleus of the species of the observer systems, that is 
those made exclusively of organic matter (live), involving the observer in the description and 
having the ability to evolve, becoming, himself in complex depending on the environment 
and its own production. Therefore, they are autonomous systems, or those who is govern 
themselves, self-organizing themselves through its ability to be specified, that is, to define 
what is proper to him. He can determine the 'what' and the 'how' of the observed. The latter 
gives you a certain subjective capacity (volition). Are incorporated here, both the So 
(objective subject) as the Os (subjective object) that are sufficient to characterize to the 
nonhuman animals with CNS (central nervous system). 

Finally, in the middle zone (50% O, 50% S) is established the nucleus of the self¬ 
observed systems. This is a type of system, something particular, because in its 
'composition' not are involved, strictly, the inert or the biological as in above, but also, the 
operative potentiality that they have over these two real aspects. The proportion specified 
does not refer only to the constitution, that is, at the time that in the evidence are determined 
the form and manner of the real, but to the constitutionality, that is, the constitutional 
sufficiency that gives the independence of a true system, one that not only is self-organizes, 
but that has the ability to reorganize to evolve and even to regenerate itself. 

These systems are all categorized as self-observers because they have the exclusive 
power of being autoscopics, that is, that they can be observe him observing, what gives 
foundation for the self-recognition. They can find out the 'when' of what is observed (his 
story), and even, the 'why' or the cognitive-volitional coupling. It is included here the Ss 
(subjective subject), or what is the same, the man, who is the only living being that has the 
prerogative to have a psyche as real system that is integrated into it, as a subject, with the 
other two real systems. Thus we have described the relationship between the basic real 
components (S and O), the ontological species that inhabit this semiotic universe and the 
contextures which house the different identities. 

A.2. SUBJECTIVE REALITY'S DIMENSIONS 

All the above structure is distributed in such a way that allows the evolution of the 
fundamental logic nucleus or PAU (universal autonomous pattern), from the basics 
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elements: subject (S) and object (O); thus becoming in the backbone of subjective reality. 
(Figure A.5) 


S 



Fig. A.5 SEMIOSPHERE OR SEMIOTIC UNIVERSE 

References: S = subject - V = apparent change - O = object - v = hidden change - U. = unit 
SBE = bio-external system - SPI = psycho-internal system - SSC = socio-cultural system 
PAU = universal autonomous pattern - &, = 1D - & = 2D - & = 3D - & = 4D 

The figure above shows how the subjective reality is structured; structure as we have 
said, that arises from the complex interrelation (opposite, complementary and simultaneous) 
that maintain with each other, subject and object. 

The four dimensions represent: 1D = the 'what', 2D = the 'how', 3D = the 'when', and 
4D = the 'why', of the subjective reality; as well as the confluence of the various real systems 
with their respective operating units; that is, the logical unit (PAU) for the bio-external 
system, the sense unit tor the psycho-internal system, and the semiotic unit for the socio¬ 
cultural system. All this taken as a reference frame the real dimensions already considered, 
forms the semiosphere 61 or the semiotic universe. 

The geometric-topological metaphor helps to understand the evolutionary process, 
to that is subject the interrelation S / O. This approach allows to glimpse a universal language 
that binds a real system with the others. What connects all systems is the second dimension, 
individualized in the above figure as PAU or logical unit, which is the relational base of the 
structural units of real systems, seen in the introduction, whilst being, the basis of operational 
units. This ensures that, for example, what is perceived in the socio-cultural system as a 


61 Term coined by Lotman in 1984. 
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fact, it can be learned and known by the bio-external system; and understood, interpreted 
and comprised by the psycho-internal system; and even if required, be expressed by means 
of bio-external system (using the conventional language) in response to the perceived, to 
the socio-cultural system. 

Let's see how the above is reflected in the psychic apparatus. (Figure A.6). The 
Transcursive Logic is based on the principle of homology to define the subjective reality, 
taking this as the characterizing of a topological space represented by a group, where, the 
unique relevant are the interrelationships. 
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Fig. A.6 THE REAL DIMENSIONS AND THE PSYCHIC APPARATUS 

References: 0, 1 = subject (S) and object (O) (1D - xi) - 00, 01, 10, 1 1 = monocontextures (2D - x$ - S s = 
superficial subject - 0 s = superficial object - V s = superficial change - S p = deep subject - O p = deep object - 
V p = deep change - Onn = superficial binary codes (3D - X 3 ) - Inn = deep binary codes (3D) - COMPOUND 
UNITS = superficial / deep integration in one unit - So = objective subject - Vo = objective change - Oo = 
objective object - Ss = subjective subject - Vs = subjective change - Os = subjective subject - Innn = 
objective binary codes (4D - X 4 ) - Onnn = subjective binary codes (4D) - COMPLEX IDENTITIES = objective / 
subjective integration in a pattern 
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This group may well evolve and encompass all necessary dimensions to reflect the 
real facts. The psyche develops and evolves in that sense, for that reason, can 'hold' on his 
structure the topological constancy of what happened and predict the appropriate response 
(functionalization of the structure) according to the demands presented to the perceptual 
system. 

The figure above gives a refined detail how the psyche manages to make such 
records and so trade accordingly. The stages through which passes the subjective reality to 
achieve the structure / function psychic homologous, overlap with amazing accurac with the 
necessary for that a proteic structure (the basis of life) become operational. 

Any protein begins with a string of amino acids that are joined together according to 
indicating the nuclear DNA of a cell. This forms a linear structure or primary that is absolutely 
equivalent to the line joining in the figure, S and O (content: 0 and 1 of the table). For 
example, the primary structure on the protein = 1D in the psyche that represents the direct 
relationship between S and O, base of gray scale. 

A number of connections is then produced between the various amino acids, 
conforming a series of "flat structures' that either tend to fold, or to acquire a helical shape, 
which coincides with the plane indicated as PAU in the figure, representing in the psyche, 
the logic unit, or what is the same, where the two opposite and complementary elements (S 
and O) interact with another couple, now of opposite and complementary links are identified 
by a superficial or obvious change (folded), and a deep or hidden change (helical). The latter 
will result in a posterior evolutionary stage to one of the 'clocks' that control the psychic time, 
in this case the logical unit that will allow 'open up' in this structure, a gap of 12.5 msec of 
time chronological (temporal wedge). This means that the secondary structure in a protein 
is = 2D in the psyche that tells us of the formation of the basic contextures (continents: 00, 
01, 10, 11 of the table). The colors indicate an outline of differentiation between the surface 
level (cyan, union between blue and green, representing the white), and deep level (black) 
as indicators of the indirect relationship existing between S and O, while that, they leave a 
record in the gray scale in one of the diagonals (direct relationship). 

At the protein level, a different bond between the two "flat" shapes (bending and 
helix), cause a tertiary structure that gives rise to the formation of a true protein, since with 
this composition disposed in the space, arises the proteic function, that is, the protein makes 
sense. In the psyche, the PAU as we saw, is different on a superficial level (class) and deep 
level (category), expands by acquiring a three-dimensional arrangement wherein the 
surface level (of the O) governed by the white (sum of the primary colors) passes to form an 
idea, that is a record of relations between S and O when a real fact is concreted; while the 
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deep level (of the S), governed by black color (subtraction of the secondary colors), 
constitutes a PAF, that is, a pattern of action that determines the response to a real fact 
perceived, at the which thus, it is found sense. 

To this structure that reveals the first psychic function, of volitional nature, we call 
specie, as it leaves in the psyche constancy of the ontological specie, which is committed 
on a real fact and its relation with the subject; and prepares the response to this 
phenomenon, using a composite unit. As said, the tertiary structure / function in the protein 
is = 3D on the psyche that tells us about the sense of external reality (idea and PAF: 000, 
001,010, 011, 100, 101, 110, 111, in the table). 

In the cube that represents the previous psychic structure, and on the main diagonal 
is preserved the information in the original gray scale which relates, directly, the S (black) 
and the O (white), something that here, fulfills the function of representing, on the one hand, 
the passage of chronological time allowing dating the facts, and secondly, the level of 
consciousness (attention) level of consciousness, with which the real fact perceived, is 
registered, something that, from color theory which is marked by varying degrees of 
luminosity, that is, through a grayscale. In the alternate vertices are represented S, O and V 
(change) superficial; and S, O and V (change) profound. 

Finally, the weak binding of several chains of amino acids folded (tertiary structures), 
form a proteic complex with multiple functions (quaternary structure). In the psyche, two 
cubes, of which, one contains the other, which acts as nucleus, constitutes what is known 
as psychocyte or psychical cell. The core is formed by a specie that is related with the 
objective and the subjective, that stayed at the external cube. The arrangement is equivalent 
to a 4D hypercube, that is, to a cube made of cubes, whose three-dimensional 
representation is a teseracto, the figure formed by two dimensional cubes displaced, on a 
fourth dimensional axis, representing figuratively, four spatial dimensions where the fourth 
dimension is perpendicular to the other three. 

The psychocyte hosts the sense unit, that with the logical unit as nucleus, they leave 
record of the relationship established between the sense given to a real fact, to which 
reacted in a certain way and the observing subject. In the main diagonal of the psychocyte, 
maintained the information of the grayscale, with the same above functions and in the 
peripheral alternate vertices on one side, the S, the O, and the V objectives; and secondly, 
the S, the O, and the V subjectives, forming in complex identities, the only true superior 
psychic function: think. 

Given this, the proteic multifunction (quaternary structure) is = a 4D psychic, that tells 
us the level of understanding that is achieved of a real fact to which found it sense, (thought: 
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0000, 0001, 0010, 0011, 0100, 0101, 0110, 0111, 1000, 1001, 1010, 1011, 1100, 1101, 
1110, 1111, in the table) 

A.3. POLICONTEXTURAL LOGIC 

This is the proposal made by Gotthard Gunther 62 for overcome the dualism (true / 
false) of the traditional logical universe, to project a polyvalent logic, that supports new 
dimensions, including one that takes subjectivity as an expression of a particular relationship 
between subject and object. 

A.4. THE LOGICAL ASPECTS OF REALITY 

Until 1959, when Gunther makes its proposal, no one had succeeded in creating a 

formal method to duly reflect the subjective phenomena. His method is based on the 
following concepts: a) limit just putting us out of a boundary we know, somewhere sense, 
that we are within him and that we can assume him as such, transforming ourselves in 
genuine observers; b) contexture : is one binary logical domain that responds to the 
principles of classical logic; and c) policontextual logic : is the heterarchic distribution of 
binary hierarchical domains. There heterarchy when two or more processes occur 

simultaneously. Gunther gave substance to a formal theory that transcends Aristotelian logic 

and all modifications of this that have appeared, at least in the last century. He calls to this: 
transclassical logic. Although the proposal constitutes a coherent system with a solid 

theoretical basis, has been not possible to apply it. Later we will justify of why Gunther was 
not as successful as he intended. 

A.5. THE CONCEPT OF CONTEXTURE 

Is called contexture (Gunther, 1979, pp. 283-306) to a domain in which there are only 

two logical values (binary logical domain). In this domain, where they are respected the 
principles of classical logic (identity principle, the principle of contradiction, the principle of 
excluded third (TND)), these values assume the role of 'true' and 'false'. Speaking of a 


62 Gotthard Gunther (15 June 1900 in Arnsdorf, Hirschberg im Riesengebirge, Prussian Silesia (modern 
day Jelenia Gora, Poland) - 29 November 1984, Hamburg), was a German (Prussian) philosopher. Gunther's 
work was based upon Georg Wilhelm Friedrich Hegel, Martin Heidegger and Oswald Spengler. He developed 
a trans-Aristotelian logical approach (omitting the tertium non datur). Gunther's transclassical logic was the 
attempt to combine improved results of modern dialectic with formal logic. His focus on the philosophical 
problem of the "Du" ("You'V'Thou") was trailblazing. He also contributed to the fields of cybernetics and to both 
natural and social sciences, especially to sociology. Wikipedia, 12/20/14. 
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contexture, with some degree of abstraction, it is common to refer to these two values as 
positive value (designative) and negative (non-designative) respectively. 

In a texture is possible to propose the existence of intermediate values, even 
Infinities, between 'true' and 'false'. Because it can not exist outside the system a third value 
or nth, the TND is applicable in the broad sense. This determines that so both the fuzzy logic 
as any polyvalent logic are mono-contextural. 

A contexture is a domain where a subject emerges as distinct from its objects, that 
which is a certain knowledge. 

From the logical point of view a contexture can be seen as a universe where reality 
is strictly hierarchical, that is, where it operates the transitivity, and thus circular causality is 
proscribed. 

One of the key concepts of Polycontextural logic (PCL) of Gunther is the idea of a 
subject (S) and an object (O), as logical values. Since that a contexture defines a S that sets 
itself apart from its objective environment, that is, states that he is not your environment, 
understanding that anything that is not designated in this universe, can only refer to S itself, 
given that TND is active. 

When we act in a universe, he, for us, no have limits. For example, someone may 
exist in a universe where there are only colors. The observer within such a system can not 
consider the universe as 'colored' because, in this way, would be doing something arbitrary 
of something that for him is infinite, and never can understand for not have sense. 

If the objects and the internal operations of a system are clearly visible, the system 
itself has no limits, then we can talk of an open system in a particular logical domain. If we 
jump 'out' of such a system, and we give it a name, we have developed a limit for him, now 
becomes a unique object in universe or diferent logical domain. It is not correct to say that 
the new entity is an object, in the classical sense of the term, as it acts as O and S, 
simultaneously. Gunther (1978, pp. 86-98) introduces the term subject objective (So), in 
contrast to a Subject Subjective (Ss) to reflect this. Accept this is violating the principle of 
identity of classical logic, because we have transformed the identity in a unit divided that 
contains a difference. 

The outside observer, thus, can claim to have made a 'change of position' and that 
what was once an open system, is now a closed system, at leave it, and vice versa. 

The process designating of an all' in a universe, as an 'O positive' in another universe, 
is a fundamental operation in the PCL. 

A contexture may be represented as an observer's position, a point of view or an 
niche (Salatino, 2008, p. 94), from which is observed an ontological location. 
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A.6. POLICONTEXTURAL STRUCTURE 

The idea of Gunther, of covering logically and simultaneously various active 

ontological locations, gave rise to the concept of polycontexturality (Gunther, 1979, pp. 
283-306). 

The polycontexturality stems from a reinterpretation of Hegel's dialectical logic. 
(Gunther, 1933), and is an attempt to formalize the process of thinking through the regulation 
of the operations carried out by an observer, not taking into account the relationships that 
arise between the contents of these observations. 

In essence, the PCL is the dialectical approach to the self-referential systems, on 
which underpins a theory of subjectivity that allows to delineate a possible interaction 
between volition and cognition. 

Gunther has defined an array of three identities distributed in different 
monocontextures, which can describe different worlds. The objective world, that of the first 
denial, wherein the object is. The objective world of reflection, that of the second denial, 
wherein the subject and its volitional aspects are accommodated, and the world of double 
reflection, that of the third denial, wherein the subjective with its cognitive aspect, are 
performed. This system evolves, has a history. After the third denial, everything starts again 
after some time. The cycle between these identities of reflection, is a heterarchy. So is 
defined the trivalent or transclassic policontextural logic of Gunther. (Figure A.7) 


c, 


UNDESIGNATED 


Si 


N, 


1 


SUBJECTIVITY 


N, 

CL 


CN 

Z 


_ OBJECTIVE WORLD 



OBJECTIVE WORLD OF REFLECTION 
2 (VOLITION) 


DOUBLE REFLECTION WORLD 
(SUBJECTIVE) 


IDENTITIES OF REFLECTION 


->■ 3 ◄HETERARC 

OBJECTIVITY 


Fig. A.7 POLICONTEXTURAL STRUCTURE 

References: 1,2,3 = identities of reflection - Cn = contexture - Sn = subject - On = object 
N n = negative - P n = positive 
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The figure above gives us the relational patterns that govern one policontextual 
universe, where there are relations of order, of exchange and coincidence that define the 
three identities of reflection that connect subjectivity to objectivity. 

A.7. HETERARCHY 

McCulloch (1945) introduces the term heterarchy to propose a logical operation that 
brain would have to follow to cover some features that are inherent and they had no 
explanation, from classical logic. It should be noted that this type of behavior proposed is 
merely speculative, and not have, even today, a neurobiological support fully demonstrated. 

The premise of McCulloch is as follows: given any system, the concept of heterarchy 
refers to the situation of interdependence that should exist between different levels or 
subsystems which are developed in different processes simultaneously. This type of 
interaction does not exclude situations where more complex subsystems, that partially 
determine the lowest complexity, ie, does not exclude the hierarchy. This is telling us that, 
any system, would involve both hierarchical relationships and the heterarchical 
relationships. For McCulloch both concepts would be complementaries. 

To make possible the McCulloch proposal, is necessary to rule some principles of 
classical logic because on one hand is suggesting simultaneity of complementary / 
opposites, which violates the principle of contradiction, and on the other hand, no longer in 
effect the transitive character, which violates the TND. The latter is justified by the figure of 
the circular argument or diallei. 

Diallel: (Greek diallelos, 'reciprocal') is what is called 'vicious cycle' and is an attempt 
to prove one thing by another and the second by the first. It is fair to say that this paralogism 
is not always fallacious as there are phenomena that can only be explained by this feedback. 
For example: "One person raises blood pressure because they get anxious and get anxious, 
because it increases blood pressure." 

The hierarchy, which strictly respects the transitive character (linear causality), is duly 
represented by the expression (a) and Figure A.8 (left). 

If A prefers B and B prefers C, then A prefers C (a) 

If A prefers B and B prefers C, then C prefers A (b) 
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Fig. A.8 LEFT: hierarchical relationship (linear causality - transitive character) 

RIGHT: heterarchical relationship (circular causality — diallel) 

Heterarchy, where the transitive character is discarded (circular causality), is 
reflected in the expression (b) and Figure A.8 (right). 

The inclusion, by Gunther, of the concept of heterarchy in the PCL, allows us to 
highlight some aspects of his approach: i) The concepts of hierarchy and heterarchy propose 
us a reality structured or organized at various levels, ii) The hierarchical aspect is not enough 
for a full determination of reality, though apparently, be all there, and iii) The heterarchical 
aspect tells us over the interrelationship between closed and open systems and their level 
of coupling. 

A.8. NEGATIVE LANGUAGE 

With the LPC Gunther, introduced new operators that officiate as mediators between 
different logical domains or contextures, components of a complex structure, and as would 
formally describe the self-referential processes without falling into ambiguities. In other 
words, introduced a non-Aristotelian logic that allows a model of everything that has life, and 
by extension, of subjectivity, to characterize the identity as a property shared between 
various contextures. 

The Western scientific tradition is bounded by the positive sciences, those whose 
object of study is the being, ie wherein all the interest is only on the material things, or at the 
most, on the physical aspects of living things. 

The subjective aspect has been relegated to non-being (at nothing) and, although, 
we can 'talk' about the objective reality of the perceiving subject, we are unable, by invoking 
science, avoid the tangle of contradictions that will overwhelm us, as soon we try interweave 
both points of view. 

Everyday experience is responsible for showing that between S and O, there is a 
close relationship. To unravel this tremendous evidence, have been followed many paths. 
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Perhaps one of the most significant so, ancient as current is the attempt to explore 
brain function. Efforts to project the mental processes, to a reality that at most is 
quasiobjective (Phrenology of Gall, 1798, and the Modularity of Mind of Fodor, 1983), are 
been detained halfway, and apparently are far from his goal. 

The solidarity with the positive language of the positive sciences have brought 
enormous ontological consequences. Inevitable consequences because it is embedded in 
the mono-contexture of being objective. The universe, our reality, we are shown then as a 
relentless dichotomy. (Figure A.9) 
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Fig. A.9 NEGATIVE LANGUAGE 
References: N n = denials 


According to objective science and the binary logic that supports it, our universe is 
dichotomous. The being or nothingness, the object or subject, the positive or negative, the 
quantity or quality, and finally the non-designated or designated. That is, a monocontextural 
universe, where there only a denial. Gunther has included in its proposal, the negative 
language or with more than a denial, which justifies the heterarchical distribution of binary 
systems at multiple contextures. In a contexture, the object, by a second denial, in another 
contexture, the subject, and by a third denial, in a different contexture, the subjective. 
Whenever refuses cyclized by different contextures. 

The binary situation which supports a mono-contextural epistemology arises simply 
because of having a single denial. By denying in these circumstances, and disappearance 
of the entire right column of figure 1.8, cause that reality take the physical aspect of the being, 
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of the designation, and with this not only specifies the scientific models that arise from it; too 
the adhesion of the entire socio-cultural life to the empire of the quantitative. 

Within a polycontextural epistemology, both the physical phenomena and 
nonphysical, may be "object" of scientific study, since it has a negative language by which 
can be made to both mental processes as all the qualitative are present simultaneously, and 
thus, we can study them. All this makes it clear that dealing with the subjective that has to 
do directly with life, not just is a problem of space-time location but a scientific problem that 
posed us that there are phenomena that are distributed over a plurality of logical domains, 
as is demonstrated by Gunther theory. 

A.9. STRENGTHS AND WEAKNESSES OF THE PCL 

The contributions of the PCL, as we have seen, can be summarized as follows: 

a) Removal of ambiguity that occurs in the representation of the S / O. 

b) A new concept of identity, as such, appears with the possibility of having various 
forms of expression. 

c) A parallel concept that justifies that forms of identity expression can manifest 
simultaneously. 

d) A new inductive process that is set to at the 'jump out of the system'. 

e) New identities: Subject (S), Object (O) and Objective Subject (SO) as logical 
values. 

f) The proposal of a heterarchy, or an distributed circularity of logical values. 

However, despite this, presents issues not resolved. Therefore, to ensure that this 

tool will be useful for our purposes, is necessary that these problems can be detailed and 
provide a solution, in order to achieve our goals. 

a) The dynamics of the whole system was seriously compromised by determining 
that both simultaneous processes as disturbances that occurred in them, should be made 
explicit using 'logical trans-classics' operators (trans-junctions; Gunther, 1976, pp. 249-328), 
that sought to achieve a distribution of logical values, his achievement was partial. Are used 
instead, the Boolean algebra operators. 

b) The need of a logical machine 'trans-classical', to allow, as do the finite automaton 
in classical logic, test its principles. It develops an automaton called Universal Autonomous 
Pattern. 

c) The inability to handle required simultaneity. Since each form of expression of 
identity requires a proper time, you can not synchronize. We have included the internal time 
or psychological. 
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d) The lack of a language to specify the simultaneous interaction between the 
contextures. Gunther (1967), in an attempt to describe structures and meaningless forms, 
proposed the keno-grammar, a notation system that uses abstract patterns of distinction. 

Its practical application was unsuccessful. The common language can not account 
for such a mechanism, since it operates in a mono-contexture, and in it, there is only one 
interpretation. We propose the existence of a Universal Language sustained in a modified 
PCL. 

e) Lack of a comprehensive characterization of subjectivity. Gunther proposes the 
need for four basic factors (Gunther, 1976, pp. 249-328) to characterize the heterarchy, but 
he end up using only three. This self-limitation had an adverse effect; with three contextures, 
only achieved in part represent a subjective element. The intention was to distinguish the 
two essential components of subjectivity, namely, volition and cognition. Even though in an 
extensive work, try to state this, (Gunther, 1979, pp. 203 - 240), the fact is that it shows only 
a philosophical foundation of his distinction and nothing else. Only achieved an approach to 
the representation of volition. The cognitive aspect was relegated to a 'shadow', impossible 
to demarcate of the producer element. We have added a contexture in a fourth place, to 
account for cognition, the basis of Transcursive Logic. 

A.10. UNIVERSAL LANGUAGE 

The lack of precision in defining some aspects of the theory of Gunther, leads us to 
propose as an alternative a polycontextual universe, where the subject is identified with the 
disorder and the object with the order. If '1 'represents the disorder and 'O' represents the 
order, the subject will be '01 ', and the object will be '10'. Given this direct relationship 
between S / O, when designating the object, the subject disappears. To rescue him, we will 
contain it in another mono-contexture, or ontological niche. 

Each niche is identified by its content. For the simultaneous or heterarchical operation 
of these niches, we need a third party that organizes them, and we call it 'IT, since it 
represents a disjunctive co-presence of designations. We know it as V, and represents the 
apparent change or transformation that affects them, when they relate to each other. This 
direct relationship proposed between S / O is also indirect. So, are linked by a hidden change 
that acts as disruptive of relations system. The niche that contains this aspect, we will call it 
'00', because it establishes the conjunctiva co-absence of designations. We recognize it as 
V (not V). 

It defined a structural pattern ontological-relational complex, which shows a threefold 
relation of opposition, complementarity and concurrency (simultaneity). 
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Opposition S / O mediated by the opposition disjunction / conjunction that is between 
them, form the 'basic logical core' of a GROUP (Galois connection). This system of 
relationships forms the syntax of a UNIVERSAL LANGUAGE (UL), whose operating unit is 
the Universal Autonomous Pattern (PAU), composed of two triads: a superficial, 
representing the apparent reality, and a deep that tells us about the hidden constituent of 
any fact. The Figure A.10 summarizes all the above. 
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Fig.A.10 UNIVERSAL LANGUAGE 

References: V = apparent change - V (not V) = hidden change - PAU = universal autonomous pattern 


Some details of Figure A.10: 

- Change: aspect of reality that mediates between the subjective and the objective. 
The relationships established can differentiate into two opposing types. On one hand, one 
that promotes organization of a system relationships where change is apparent, evident and 
superficial. Their representation is V and binary code is 11, because it is the continent of 
designation (positive) of each contexture, that he connecting or synchronize; is the co¬ 
presence of what distinguished him. This contexture that we call synchronizer u organizer, 
equate to a transformation or change, because from the classical logical point of view is a 
disjunction, leaving testimony of the separation or the distribution that happens in our 
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universe when we make a designation. This is a direct relationship between subject (S) and 
object (O). 

On the other hand, is the interrelationship that establishes a disorganization of 
relations, that is, the hidden and profound change, which makes it possible, when he to be 

made superficial, the reorganization of the entire system of relations. Recognized as V (not 

V), and binary code 00, because it is the continent of non-designation (negative) of each of 
the contextures that disconnects or diachronize (co-absence). This contexture that we call 
disorganising or destabilizing because it produces a 'hidden crisis' in relations that allows, 
ultimately, bring out the truth on the surface, that is, the sense of the relationship between 
S and O. In other words, records the concurrency (concurrency) of two non-designations 
(what 'unseen'); and from the classical logical point of view is a conjunction that retains the 
'simultaneous absence' than they S and O have in common. It is an indirect relationship 
between S and O. 

- Galois connection: roughly one can say that it is a particular way of contrast two 
concepts through another opposition. If two concepts belong to different categories and one 
of them is better known, through topology, we can establish a homomorphism between the 
two categories; that is, compare them. If two pairs of concepts that are seen in each pair as 
opposed functions are taken, and if one of these pairs, for example: subject - object, we 
want to establish a relationship of concurrent opposition, that is, where both elements, 
despite being mutually exclusive for classical logic, are present simultaneously, they can be 
opposed by other opposition of the same features. This allows comparison and the 
establishment of algebraic structure discovered by Galois in 1832: the group. This group 
meets a number of features that corroborates the relevance of the comparison between 
these pairs and can prove that two concepts can be considered opposites without being 
exclusive. This interpretation of the connection Galois enables the relationship between the 
objective (the known) and the subjective (the unknown), suggesting that the subjective 
should also correspond somehow to the real facts. 

- Contexture (Gunther, 1976): or binary logical domain. Is one domain where they 
are considered only two logical values: true (1) and false (0). Key features are: hierarchical 
organization, obliged transitivity, and linear causality. 

- Ontological Niche (Salatino, 2008): it is so named, first, to the observer's position 
or point of view from which observations are made; and secondly, the place where the 
objects and subjects are housed. Under the latter is comparable to the concept of 
contexture. 
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- Universal Autonomous Pattern (PAU): essential logical core of reality. 
Ontological-relational pattern showing a complex structure, that is, where structural 
elements (S and O) saved a triple relationship: of opposition, of complementarity and 
simultaneity or concurrency. It is the operational unit of everything real. 

With everything said so far it is concluded that the relationship between subject (S) 
and object (O) is given in the manner shown in Figure A.11. 
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Fig. A.11 SUBJECT-OBJECT RELATION 

Of the relationship of the previous figure four contextures arise: 01, 10, 11, 00; 
arranged as we saw, as an opposition mediated by another opposition. 

The policontexture proposed by the transcursive logic (TL) is tetravalent, and not 
trivalent like in Gunther. The fourth contexture Included (Co - 00), as shown in Figure A.12, 
evolves to develop a subjective pole, which is also a triad. 

At the top of the Figure A.12 is represented developing a PAU (bidimensional - 2D) 
until achieving a series of three composite units comprising in yes, a superficial aspect, and 
his deep opposite corresponding: SS / OP, VS / VP, and OS / SP. 

These units will give the basic structure a three-dimensional (3D) to add depth, 
splitting and separation of the two triads (surface and deep) of the PAU, so the respective 
binary codes (001,011,010- superficial, 110, 100, 101 - deep), where a 0 prepended to the 
monocontextures denotes its superficial condition (0 = false or apparent) while the prepend 
a 1 (true or real) indicates the condition of deep. This simple operation enables coding to 
assign, to each of the component units, a particular color, according to the RGB format, that 
already seen. 
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Fig. A.12 POLICONTEXTURAL DISPOSITION IN TRANSCURSIVE LOGIC 

References: Ci, C 2 , C 3 = superficial contextures as continents of the subject, of the object, and of the change 
superficial or evident (direct relation) - Co = deep contexture as continent of deep change (indirect relation) - 
N n = transclassic denials - 00, 01, 10, 11 = monocontexturas (2D) - HETERARCHY = simultaneously elapse 
in opposite directions of superficial and deep levels - S s = superficial subject - 0 s = superficial object - V s = 
superficial change - S p = deep subject - O p = deep object - V p = deep change - Onn = superficial binary 
codes (3D) - Inn = deep binary codes (3D) - COMPOUND UNITS = superficial / deep integration in one unit 
- So = objective subject - Vo = objective change 

Oo = objective object - Ss = subjective subject - Vs = subjective change - Os = subjective object - Innn = 
objective binary codes (4D) - Onnn = subjective binary codes (4D) - COMPLEX IDENTITIES = objective- 
subjective integration in a pattern 
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The colors assigned to the above structure allow us to decipher their logical aspects; 
thus, the red color represents a profound change (V p ), tells us, which have in common O p 
(yellow) and S p (magenta); indeed, yellow, according to the RGB model, equals Green + 
Red; whereas magenta = red + blue; consequently, the V p tells us about what the blue 
(subject) and the green (object) have in common that separates them. This conjunction, in 
Transcursive Logic (TL) it is called category. 

The cyan color of the superficial change (V s ) tells us about the differences that have 
blue (subject) and green (object) through which they bind in appearance. This disjunction, 
in TL it is called class. 

When relations between S and O are given as we have described so far, in TL we 
say we have formed at psychic level a specie which constitutes the cornerstone of 
everything psychic, or where the subjective reality begins to make sense. We confirmed that 
we have reached a unit composed in the specie, when the white is obtained as the product 
of simultaneous cycled (heterarchical) and in opposite directions, of the superficial level and 
of the deep level. That's when the superficial triad of the specie becomes the objective pole, 
and the deep triad in the subjective pole. 

Developed the objective or superficial, and subjective or deep poles, the dynamics 
established in the previous stage continuous , that is, with an opposite direction of rotation, 
and with a heterarchical (simultaneous) becoming, whenever is denied in transclassical 
form, that is, each time that an element (or content) is displaced to another continent, without 
removing it. 

The binary codes of the previous figure refer to the individualization of each continent 
and emerge from the color assigned to each, something we have already discussed. These 
codes are used to record when a composite unit is reached, that is, when they are reached, 
simultaneously, a superficial element and its deep counterpart; this is one of the ways the 
TL can show, for example, a possible mechanism of formation of psychic structure. 

A.11. LOGICAL OPERATIONS 

The TL operates, as we have seen, with four basic monocontextures. In the 
monocontexture the relationship between the subject (S) and the object (O) is of exchange 
but not of simultaneity, given that there, operates the classical logic. Here, when the S 
becomes undesignated, or what is the same, when it is negated all aspects that depend on 
it disappear; then, it is not possible under these conditions adequate treatment of the 
subjective aspects. 
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The TL considered the S as a necessary constituent of the universe, and observes 
him, from three different points of view: a) from the function (the biological) where operates 
as change or transformation, b) from the organization (the sociocultural) where acts as an 
object, and c) from the reorganization (the psychic) where it behaves as a subject. Thus the 
S is inserted into the three real systems that make up the subjective reality, and in its elapse 
will occupy 'the place of... ' the change, the object and the subject, respectively. The logic 
that let constancy of this elapse is the Transcursive Logic. 

All this is possible thanks to a policontextual system with multiple denials that allows 
to define superficial and deep structures where is possible to establish, on the one hand, 
'what is sees' of the monocontextural universe, and secondly, that one, that for not 
designated disappears of him. 

From the logical point of view, the denial in TL, has different connotations to classical 
negation. The Figure A.8 shows us in a table, the substantial difference that exists between 

the traditional logic ©, where there is only a negation which means cancellation or 

replacement, suitable only for dealing with objects, and the TL © where there are three 

operating denials (N1, N2, N3), in two levels (superficial and deep) that mean a 
displacement to another contexture, or a conservative suppression. To this denial, we call 
transclassical in honor to Gunther. 




N- 


> 0 ( 2 } 

•»S(1)~ 


N, 


■>S(1) superficial 
>0(2) deep 


Fig. A.13 NEGATIONS TABLE 

References: (a) = classical logic - (b) = Transcursive Logic - Nn = negations - element(n) = decimal 
equivalent of the binary code - S = subject - O = object - V = apparent change V = hidden change 


The third negation (N3) that shown in Figure A.13 produces a 'return' apparent at the 
beginning (N1), since between N1 and N3 on the surface, a certain time has elapsed; and 
this gives rise to a cycle or circular process (cyclic causality) that is simultaneously recorded, 
both to superficial level as to deep level, by determining an heterarchy. (Figure A.14) 
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Fig. A.14 HETERARCHICAL PROCESS (simultaneous cycles) 

References: S = subject - O = object - V = apparent change - V = hidden change 
(n) = decimal code - Dx = superficial - Lv = deep 

As seen in the previous figure the direction of rotation of the surface is opposite to 
that of the deep. In the superficial sequence 132 the preference for the larger negative value 
( 3 ) determines a dextrorotatory turn, but has the alternative that you prefer the negative 
smaller value ( 2 ) and then there will be a superficial cycle with counterclockwise rotation 
(sequence 123 ) . In the latter case, it will have a deep dextrorotatory turning direction, since 
the depth is always opposed to the superficial. 

The cyclic behavior described enables the formation of structural dynamic patterns 
of reality. How we explains this dynamic the TL? 

The explanation is based on the Galois connection, we have already seen, and as 
we recall is a logical and conceptual structure used in abstract algebra to oppose two 
concepts through another opposition. Somehow, this structure allows us to delimit the facts 
in its various modalities. 

The PAU that described above is one of these structures, therefore, their analysis it 
provides us valuable information on the S / O relation. 

Moreover, the Galois connection and therefore our PAU, constitute a structure called 
group, discovered by Galois in 1832. (Livio, 2005, p. 158-197) 

A group is defined by: a) Constituent elements, b) A neutral element, c) A composition 
operation, and d) An operation opposite to the of composition. 

Of such form that the group (Piaget, 1985, p. 15) is a set of elements assembled by 
a composition operation that, applied in some elements of the set, again gives us an element 
of the set. (1st characteristic). There is a neutral element, this compound with another does 
not modify it (2nd characteristic). There is an inverse operation that compound with the direct 
operation (operation of composition), gives the neutral element (3rd characteristic) and 
finally, all compositions are associative or independent of their grouping (4th characteristic). 
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A.12. COMPOSITION’S OPERATION 

It's what allows to form a heterarchical cycle in the TL; that is, the 'engine' of the whole 
system is composition's operation of the group. 

What is the operation of composition in this case? 

Before answering the last question first we define the basic operations of the Boolean 
algebra 63 . 

Conjunction (or logical product - A.B - read it A and B): a conjunctive proposition is 
true (value = 1) only when the two conjunctive are true (1). In all other cases is false (value 
= 0 ). 

p.q 

0 0 = 0 

0 1=0 

1 0 = 0 

1 1 = 1-* both are true or are present 

Disjunction (or logical sum - A + B - read it A or B): an inclusive disjunctive 
proposition is false (0) only when, the two disjunctive, are false (0). In all other cases is true 
( 1 )- 

p + q 

0 0 = 0 

0 1 = 1 

1 0 = 1 

1 1 = 1 — at least one is true or is present, 

including when they are equal 

Negation (A or B - read it not A or not B): deny is exchange the truth value of a 
proposition by the contrary. True values (1) are done false (0) and vice versa. 

P P 

0 1 

1 0 

According to what was seen, in the structuring of the PAU intervenes a disjunction, a 
conjunction, and negations; precisely this is how they relate S and O. Search a logical 


63 Also known as Boolean lattice, is an algebraic structure that allows to schematize certain logical operations. 
It is named in honor of George Boole (English mathematician) who was the first to define them as part of a 
logical system and published as "The Laws of Thought" in 1854. Are part of laws governing logical thought 
already seen (Author's note). 
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operation that contemplates such relational instances is to pose a generalization of these 
relationships. The Boolean algebra can do this through the exclusive disjunction. 

Exclusive disjunction 64 (A © B - read it A unless that B) is true (1) only when one 

of its disjunctive is true (1) and the other is false (0). When the values are equal, the 
exclusive disjunction is false (0). 


p®q 

0 0 = 0^1 

0 1=1 
1 0 = 1 ' 
1 1 = 0 J 


excludes the equals, opposing 
to the inclusive disjunction 


The application of XOR to the PAU as operation of composition, allowing a cyclic and 
not transitive displacement by the different contextures of the superficial level fulfilling the 
role of distributor mechanism of logical values, emulating in this way, multiple non-classical 
negations (transcursives). 

The Figure A. 15 demonstrates the operation of the operation of composition at the 
superficial level of the PAU. As can be seen the cycle closes after third transclassical denial 
(N3) and the direction of rotation is clockwise (dextrorotatory). 


S 



Fig. A.15 CICLIC DISTRIBUTION OF LOGIC VALUES THROUGH XOR 
References: S = subject (01) - V = apparent change (11) - O = object (10)-® = XOR 
N n = transclassical negations 


64 Often is called XOR, by the acronym derived from the English expression so widespread in Computer 
Science: exclusive OR. 


244 










The Figure A.15 demonstrates the functioning of the operation of composition at 
superficial level of the PAU. As can be seen the cycle closes after third transclassical denial 
(N 3 ) and the direction of rotation is dextrorotatory. 

When we define the group, mentioned that there is an inverse operation to the 
operation of composition that allows us to obtain the neutral element. The neutral element 
of the PAU is 0 and belongs to the deep level (Figure A.14). A deep level, the other mode 
of expression of an identity, is where exerts its action the inverse operation. The inverse 
operation to XOR is the equivalence (=). 

Equivalence (or double implication - = - read it A if and only if B): a biconditional 

proposition is true (1) only in the case where both components to have the same truth value. 
If their values are different from each other, then it is false (0). 

p = q 

0 0 = 1 

0 1=0 [excludes the unequals. 

1 0 = 0 l it is the classic negation of XOR 

1 1 = 1 

The figure A. 16 shows what happens at a deep level. 

S 



Fig. A.16 CICLIC DISTRIBUTION OF LOGIC VALUES THROUGH EQUIVALENCE (=) 

References: V= hidden change (00) - i = equivalence - The remaining references equal to Figure A.15. 

In an identical manner to the superficial level, after the third transclassical denial (N3), 
the cycle is closed for determine a levorotatory rotation, typical of this level. 
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The superficial triad of the PAU, SVO, is not the only existing in a policontextual 
universe. This 'pattern' has the possibility to organize themselves of six different ways, as 
shown in Figure A.17. 



References: Lv = levorotatory - Dx = dextrorotatory 


In the figure above one can see that of the six superficial patterns, there are three 
dextrorotatory (they spin it clockwise) and three levorotatory (they spin it counterclockwise). 
All combined, show us the possible ways of organization of the relation S / O. Furthermore, 
each of these triplets has, with the following, a complementary relationship given by its 
combinatorial order. The latter is important because allows to pass from one to another 
applying the same operation as used to cycle the individual superficial elements, that is, 
XOR. (Figure A.18) 


N, N 2 N 3 

VOS SVO OSV 

m 111001 ffi 011110 ^ 100111 

w SVO ®OSV ®VOS 
.-T on no loom 111001 

OSV VOS SVO] : 

100111 111001 011110 

A A A 

Fig. A.18 DEXTROROTATORY CYCLE OF SUPERFICIAL PATTERNS 
References: N n = transclassical negations - S = subject (01) - O = object (10) 

V = apparent change - © = XOR 

As shown in the above figure and similarly to what was proposed with the individual 
elements, the application of three transclassical denials, that is, the successively applying 
the XOR, allows the cycled through each of the superficial triplets, closing the cycle. The 
detail at the bottom of figure allows verify compliance with one of the fundamental principles 
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of the Transcursive Logic, that is, occupy in each denial, by part of each element, 'the place 
ofwhich is evidenced by the turn to the right of the triangle. 


247 



APPENDIX B 

PRE-PSYCHOANALYTIC FREUD 

His contributions to Neurobiology and psychical functioning 

Sigismund Schlomo Freud, who from 1877 was known as Sigmund Freud; that 
genius he received in life as only recognition in 1930 for its giant work, the Goethe Prize in 
Frankfurt, a literary award given for their 'creative productions'. 

Never recognized as the great scientist who was, and ignores their contributions 
which enabled other scientists, many years later, receiving awards for their discoveries. 
(Neuron theory, reciprocal innervation, release of neurotransmitters at synapses, the law of 
non-interchangeability of neurons, just to mention a few) 

The criticism of his work, absolutely unfounded, are caused by ignorance of his theory 
even in the bosom of Psychoanalysis. I just want to highlight two of them, coming from the 
field of medicine, where all that is known about the psyche comes from cognitive science, 
where it is believed that functions like a computer; and by Bronislaw Malinowski (1924) on 
the immutability of the Oedipus complex, which arises from a misunderstanding of the sexual 
life of savages in northwestern Melanesia. 

Serve this small text as a reminder and to give value to the work of one of the most 
important figures of contemporary thought. 

In his pre-psychoanalytic works, Freud makes a series of discoveries and 
fundamental contributions to Neurobiology and Psychology, to which gives them little or no 
diffusion. Several decades later these same findings are reported by other researchers that 
now, deserved in most cases, a Nobel Prize in Medicine. 

I give below a detail of such findings, as product of a personal and original research 
of the Freudian life and work. 

Freud, in 1882, published his research on histology of the nervous system, and in 
1884 gives the conference "The structure of the elements of nervous system" (Jones, 1981, 
p. 70), in whose text, which is a summary of all their work on the subject, results in neuronal 
theory, as shown in the following paragraph: "If we assume that the nerve fibrils have the 
meaning of isolated pathways of driving, we mean that the pathways, which are separated 
in the nerve, converge in the nerve cell: the nerve cell becomes the 'start' of these nerve 
fibers anatomically attached to them ". In 1892 Santiago Ramon y Cajal presents the theory 
of dynamic polarization, based on the theory of neurons of Waldeyer (1891), which 
established the dendrites as the receptor pole of the neuron and its axon as the place where 
it is transmitted the stimulus to other neurons, so it was awarded the Nobel Prize for 
Medicine in 1906. 
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Freud defines the Ego as the organization that was formed in psi [memory's neuron], 
as a result of to concur on this system, both the attraction of desire and inclination to repress, 
that is, those states accompanied by satisfaction or pain. Established in a group of neurons 
that are permanently charged and met, among others, the role of reservoir of the secondary 
function. The desire of this Ego is free themselves from the burdens by means of 
satisfaction, but for this to be possible, should influence the experiences of pain and 
emotions, inhibiting them. To explain inhibition, says, "If an adjacent neuron is charged 
simultaneously, this produces the same effect that a temporary facilitation of the barrier- 
contact located between both, and modify the course which would otherwise be run by a 
barrier-contact facilitated. A side charge is then an inhibition to the course of Qn." (AE 
Volume I, p. 368). In 1932, Charles Scott Sharrington receive the Nobel Prize in Medicine 
for his contributions on neuronal function, including the well-known law of Sherrington or 
reciprocal innervation, that states that when a muscle contracts, as a result of reciprocal 
innervation, those muscles antagonists, receive them at the same time, an inhibit signal. 

Freud tells us that, as well as motor neurons tend to download Qn in the muscles, 
there must be 'secretory' neurons, which produce an endogenous Qn, through a series of 
chemical products. These neurons that he called: 'key', (op. Cit., P. 366) and the 
achievement of a prime facilitation with the image-memory of the hostile object that caused 
pain, produce the detachment of displeasure on affection. Here, not only gives an idea of 
the existence and importance of interneurons or association neurons, but also predicted the 
existence of chemical synapses (the most abundant), which were discovered by Otto Loewi 
in 1921, and for which he received the Nobel Prize for Medicine in 1936. 

The most important regarding the above, was the precise prediction of the existence 
of neurotransmitters, operatives in chemical synapses, which was discovered by Bernard 
Katz, between 1935 and 1946, and earned him the Nobel Prize for Medicine in 1970. 

When he describes what he calls the experience of satisfaction, includes the following 
events that happening in the phi system, namely: a) a discharge durable that alleviates the 
effort that involved the displeasure in omega [quality's perceptive neurons], b ) is generated 
in the mantle [cerebral cortex] the excitation of one or more neurons as a result of the 
perception of an object, and c) reach other parts of the cortex, news of discharge a reflex 
movement according to a specific action, creating a 'movement-image' in psi (op. cit., p. 
263). The latter is exactly equivalent as defined by Rodolfo Llinas as PAF (Hinas, 2003, p. 
155) or fixed action pattern, mechanism was first described by Nicolaas Tinbergen, for which 
he received the Nobel Prize for Medicine in 1973. 
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The more important prediction of those made by Freud, is that related to neuronal 
function, since it indicates a number of parameters that help to characterize the different 
neurons, not only from an anatomical point of view, but also and especially those functional 
parameters, that tell us where is the key to human subjectivity, that is, psychic handling of 
the qualitative. As for the anatomical, describes three types of neurons: a) phi or the quantity 
perceptual neurons, b) psi or memory's neurons, and c) omega or quality perceptual neurons 
(op cit, p 339). Regarding the functional, in 1925, in "Notes on magic slate", he suggesting 
a mechanism worth mentioning, given the similarity with the proposed of Llinas (1993), 
which was amended and extended by Salatino (2012) to explain the discontinuous 
functioning of the consciousness, but above all, a possible mechanism of representation of 
time. For this and other significant contributions, Rodolfo Llinas was nominated in 2011 for 
the Nobel Prize in Medicine. 

A special mention deserves the Freudian contribution that predicted 54 years before, 
the neurophysiological postulate of Hebb, which although did not deserved any prize, 
converted to Donald Hebb in the father of the modern Biopsychology, and inspirer of the 
artificial neural networks and much of the current Artificial Intelligence based on the ‘Hebbian 
learning' (the Freudian facilitation). 
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